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Mr. Alex Klein 
Rockwell International Cop.  
Rocketdyne Division 
6633 Camga Ave. 
Canoga Park, CA 91309-7922 

Ref: Customer P.O. No. R44PJZ94034044 
TMA/Richmond Report N4-i2-026-6103 

Dear Mr. Klein: 

Enclosed is the final data report for radiochemistry analyses on the eleven soil samples collected 
November 17 through November 22, 1994 and received at TMNRichrnond December 9, 1994. 

Since this is our fust report for Rocketdyne, I would l i e  to explain the report format and how 
it relates to the statement of work requirements. 

Case Narrative 
This section contains all appropriate comments and observations regarding the processing of the 
sample. 

Summarv Data Section 
This section is the output of our DVD data package preparafion software. This section begins 
with a report guide, Abow the Summary Data Section, that s u m x n e s  the subsections included. 
The software has been customized to reflect the Rocketdyne teclxnid requirements, such as 
minimum yield, spike recovery, Required Detection L i i t s  (RDL's), expected aliquors and 
counting times, etc. The basic premise is that all pameters not in compliance with the 
statement of work are underlined in the report. Underlined values should be individually noted 
and discussed in the case narrative. 

The DVD contains many advanced data verification issues including the following: 

All results less than the required detection limit (RDL) are flasged 
with a U, 
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All results greater than the measured MDA, but less than the ,RDL 
are flagged with a J, 

0 All Blank results greater than the RDL are underlined, 

All Blank results less than the RDL but greater than the MDA are 
under1ined and flagged with a J. 

Please review this report and we can diiuss any changes that may be required. 

Sincerely, 

Program Manager 
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TM/Richmond 
, Report N4-12-026-6103 Rockwell International Cop. 

Sample Delivery Group 6103 Contract R44PJZ9403404.4 

Case Narrative February 8, 1995 

1.0- GENERAL 

TMAIRichmond Delivery Group 6103 is comprised of the eleven soil samples received 
December 9, 1994. 

2.0 ANALYTICAL NOTES 

The internal quality control consisted 5% each of laboratory control samples, blanks and 
replicates. 

The QC samples were prepared by the Quality Control Depaxtment. Copies of the QC 
Notebook pages are included in the data package. 

The blanks and laboratory control samples were created using the 1989 ASTM formula 
for moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consisted of the following: 

KC1 at 4.0 mglL was specified in the table but not added as KC1 conlains natural 40K 
which raises the background considerably. 

2.1 Tritium Analyses 
No problems were encountered with the analyses. 

2.2 Strontium30 Analyses 
Sample A4CM-94-0007 was reanalyzed due to a low yield. 

2.3 Thorium 2301232 Analyses 
Most of the samples were counted for less than the nominal 500 minutes, 
however all sample MDA's were less than the RDL. Sample A4CM-94-0001 was 
reanalyzed due to a poor yield. Positive thorium activity greater than the MDA 
but less than the RDL was detected in reagent blank 6103-013 (QC ID 22624) 
The activity may be due to cross contamination from samples with positive 
thorium activity. 



TMA/Richmond 
Report N4- 12-026-6103 
Sample Delivery Group 6103 

Case Narrative 

Rockwell International Corp. 
Contract R44PJZ94034044 

February 8, 1995 

2.4 Uranium 2331234, 235, 238 Analyses 
Positive uranium activity much larger than the MDA was detected in all samples, 
therefore, the high MDA's are not a concxn. The samples were counted for less 
than the required 720 minutes. 

2.5 Plutonium 2391240 Analyses 
Samples A4CM-94-0001, 0003, 0004, and 0007 were reanalyzed due to low 
yields. Most of the samples were counted for less than the required 500 minutes 
however, all sample MDA's were less than or equal to the RDL 

2.6 Gamma Spectroscopy Analyses 
Due to a miscommunication between TMAfRichmond and Rocketdyne less than 
850 g was received. After the samples were sieved the masses were reduced. 
As a result of the smaller aliquots for counting, the MDA's for samples A4CM- 
94-0001, 0006, 0008, 0010, and 0011 were greater than the RDL. 
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T N A / R I C H M O N D  
REPORTING GROUP 6103 

S U M M A R Y  D A T A  S E C T I O N  

r 
SDG 6103 

Contact Leah G. Guerrero 

About this section 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Reagent Blanks 

Lab Control Samples 

Duplicates 

Data Sheets 

Method Summaries 

Report Guides 

End of Section 

Client Rocketdyne 
Contract R44PJZ94034044 

pared by 

Reviewed by 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.04 

Report date 02/07/95 



Client Rocketdvne 
mtact Leah G. Guerrero R E P O R T  G U I D E  contract R44P5294034044 

A B O U T  T H E  DATA S U M M A R Y  S E C T I O N  

The Data Summary Section of a Data Package has all data, in several 
useful orders. necessary for first level. routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details. 

The Data Sumary Section has several groups.of reports: 

SAMPLE SUMMARIES 

The Sample and QC Summary Reports shov all samples, including QC 
samples, reported in one SDG. These reports cross-reference client and 
lab sample identifiers. 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks 

LAB CONTROL SAMPLES 

The Lab Control Sample Reports, one for each Lab Control Sample reievant 
to the SDG, show all results, recoveries and primary supporting 
~nformataon for these QC samples. 

&PORT GUIDES 
Pase 1 

SUUMXtY DATA SECPION 
Page 1 

Lab id T W  
Protocol ROCKETDYNE 
Verslon Ver 1 .O 

Form DVD-RG 
Version 3.04 

Report date 02/07/95 



TMA/RICEMOND 
REWRTING GROUP 6103 

SDG 6103 Client Rocketdyne 
ntact Leah G. Guerrero G U I D E ,  c0nt. Contract R44PJZ94034044 

A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Duplicate Reports, one for each Duplicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDG, show all 
results and primary supporting information for these samples. 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG, show all 
results, QC and method performance data for one analyte on one or two 
pages. (A test is a short code for the method used to do certain work 
to the client's specification.) 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 

,. . , 

'LAPORT GUIDES 
Page 2 
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Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-RG 
Version 3.04 

Report date 02 07 95 



SAMPLE SUMMARY C o n t r a c t  R44PJZ94034044 1 

A4M-94-0001  SSFA AREA 4 SOIL N412026-01 11 /17 /94  

A4M-94-0002 SSFA AREA 4 SOIL N412026-02 11 /17 /94  

A4M-94-0003 SSFA AREA 4 SOIL N412026-03 11 /18 /94  

A4M-94-0004 SSFA AREA 4 SOIL N412026-04 11 /16 /94  

A4M-94-0005 SSFA RRER. 4 SOIL 8412026 -05  11 /18 /94  

A4M-94-0006 SSFA AREA 4 SOIL x412026-06 11 /18 /94  

A4M-94-0007 SSFA AREA 4 SOIL N412026-07 11 /21 /94  

A4M-94-0008 SSPA BRER 4 SOIL M 1 2 0 2 6 - 0 8  1 1 / 2 1 / 9 4  

A4M-94-0009 SSFA BRER 4 SOIL N412026-09 11 /21 /94  

A4M-94-0010 SSFA AREA 4 SOIL N412026-10 11 /22 /94  

A4M-94-0011 SSFA 4 SOIL N412026-11 11 /22 /94  

Reagenc  B l a n k  SOIL ~ 4 1 2 0 2 6 - 1 3  

R e a g e n t  B l a n k  SOIL N412026-16 

R e a g e n t  B l a n k  SOIL N412033-14 

Lab C o n t r o l  Samp le  SOIL N412026-12 

Lab C o n t m l  S a m p l e  SOIL ~ 4 1 2 0 2 6 - 1 5  

Lab C o n t r o l  Sample SOIL N412033-13 

P?licate 1x412026-01) SSFA AREA 4 < :, SOIL N412026-14 11 /17 /94  

, , ,  , , , , ,  
, ., . , . . , , ,  -.:.: 

APLE SLWBAF3 

Page 1 

.VRW&RY DATA SECIION 

P age  3 

Lab id MAN 

P r o t o c o l  ROCKETDW 

i Vers1m 3 04 

neprr dare 02 /07 /95  1 



Contract R44PJzs4034044 

SAWLE BASIS DAYS S m  LAB D B P W  

H R T ~ ~ X  ~ I S T  WVOL wpm~ R G C E ~  mu, - m snw~s ZD 

A4M-94-0001 

A4M1.94-0002 

A4M-94-0003 

A4CU-94-0004 

A4M-94-0005 

A4M-94-0006 

A4M-94-0007 

A4W-94-0008 

A4W-94-0009 

A4m-94-0010 

A4M-94-0011 

Reagent Blank 

Reagent Blank 

Lab Control Mrnple 

Lab Control Sample 

hiplicate (N412026-01) 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

6104 Reagent Blank SOIL N412033-14 6104-014 

Lab Control Sample SOIL N412033-13 6104-013 

Page 1 

-Y DATA SECTION 

Page 4 

Protocol ROC.(ETDYNE 

verszon Ver 1 0 

version 3 04 

Report date 02/07/95 



1 1 R E . X l T W  GROUP 6103 I I 

Clxant Rocket 
ntact ~eah G Guerrero PREP BATCH SUMMARY Contract R44PJZ9'1034MI 

u ~ h a  Spectmomw 
PU SOIL Plutonium. Isotopic in Soil 2781-016 5.0 7 1 1 l/O 

2781-0168 5.0 4 1 1 0/1 

?I3 SOIL Thorium, Isotopic in Soil 2781-016 5.0 10 1 1 1/0 

278141631 5.0 1 1 1 O/l 

U SOIL Uranium, Isotopic in Soil 2781-016 5.0 11 1 1 1/1 

Beta Counting 

SR SOIL Strontium, Total in Soil 2781-016 10.0 lo 

2781-024 10.0 1 

Camma Spectmacopy 

OAM SOIL Gamna Scan 
~ ~ 

Liquid Scintillation 

H SOIL Tritium-Soil 2781-016 10.0 11 1 1 l/l 

, . 
, . '  icates and Matrix Spilces are those with original (Client) sarnple in this Sample Delivery Gmup. 

, , 

i L h k  and LfS planchets are those in the same preparation batch as some Cliem, hlplicate or Spike sample. 

Page 1 

m Y  DATA SEC1ION 
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tab Mah G. Guenem I 6103 1 WORK SUMMARY 
client Wetdvne 

Contract R44P5294034044 

A4o.I-94-0001 

SSFA AREA 4 

- 

N412026-01 6103-001 GAM 01/19/95 

SOIL 11/17/94 6103-001 B 01/05/95 

12/09/94 6103-001 PU A 1  01/19/95 

6103-001 SR 01/13/95 

6103-001 TI4 Al 01/18/95 

6103-001 U 01/12/95 

- 

Gamma scan 

hitium-Soil 

Plutonium, Isotopic in Soil 

Strontium, Total in Soil 

Thorium. Isotopic in Soil 

Uranium, Isotopic in Soil 

A4o.I-94-0002 N412026-02 6103-002 GAM 01/19/95 

S P A  AREA 4 SOIL 11/17/94 6103-002 H 01/05/95 

12/09/94 6103-002 PU 01/10/95 

6103-002 SR 01/13/95 

6103-002 TI4 01/12/95 

6103-002 U 01/12/95 

OamM Scan 

hitium-Soil 

Plutonium, Isotopic in Soil 

Strontium, Total in Soil 

Thorium. Isotopic in Soil 

Uranium, Isotopic in Soil 

A4Cn-94-0003 

SSFA AREA 4 

N412026-03 6103-003 GAM 01/19/95 

SOIL 11mm 6103-003 H O ~ / O S / ~ S  

12/09/94 6103-003 PU A l  01/19/95 

6103-003 SR 01/13/95 

6103-003 TH 01/12/95 

6103-003 U 01/12/95 

Oa- Scan 

Tritium-Soil 

Plutonium. Isacopic in Sail 

Strontium. Total in Soil 

Thorium, Isotopic in Soil 

Uranium, Isotopic in Soil 

A4EM-94-0004 

SSFA AREA 4 

N412026-04 6103-004 GAM 01/20/95 Ganana Scan 

SOIL 11/18/94 6103-004 H 01/05/95 Tritium-Soil 

12/09/94 6103-004 PU A1 01/19/95 Plutonium, 1sorop;c in soil 

6103-004 SR 01/13/95 Strontium. Total in Soil 

6103-004 TI3 01/12/95 Thorium, Isotopic in Soil 

6103-004 U 01/12/95 Uranium. Isotopic in Soil 

A4Cn-94-0005 N412026-05 6103-005 G M  01/20/95 Ga- Scan 

SSFA AREA 4 SOIL 11/18/94 6103-005 H 01/05/95 hitium-Soil 

12/09/94 6103-005 PU 01/19/95 Plutonium, Isotopic in soil 

6103-005 SR 01/13/95 Strontim. Tocal in Soil 

6103-005 TU 01/12/95 Thorium, Isotopic in Soil 

6103-005 U 01/12/95 Uranium, Isocopic in Soil 

*ORK SWBARY 

Page 1 

S-Y DATA SECTION 
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Lab id m 
Protocol ROCKETDYNE 

VecSIoi Yer 1.0 

FOm DW-CUS 

V e r s ~ o r ,  3.04 

Report daze 02/07/95 



REPORTING (iBalp 6103 

SIYj 6103 

tact laah G. Guanero WORK SUMMARY, conk. 
Clienf Rocketdvne 

Contract R44PJZ94034044 

a m  szmm m I ~ B  szmm ID 
LacATIOtl m m  COLLEcIui SVF- 

C(*STODY SILSm,  RECEIVED TBST FIX ANAtYZH) REVIBWED BY 1IGI?iOD 

A4M-94-0006 8412026-06 6103-006 GAM 01/20/95 Ga- scan 

SSFA AREA 4 SOIL 11/18/94 6103-006 H 01/05/95 hitium-Soil 

12/09/94 6103-006 PU 01/13/95 Plutonium. Isotopic in Soil 

6103-006 SR 01/13/95 Strontium, Tmal in Soil 

6103-006 TH 01/12/95 Thorium, Isotopic in Soil 

6103-006 U 01/12/95 Uranium, Isotopic in Soil 

MM-94-0007  N412026-07 6103-007 GAM 01/20/95 Ga- Scan 

SSFA AREA 4 SOIL 11/21/94 6103-001 H 01/05/95 hitium-Sail 

12/09/94 6103-007 PU A 1  01/19/95 Plutonium, Isotopic in Sail 

6103-007 SR A1 01/17/95 Strontium, Total in Soil 

6103-007 TH 01/12/95 Thorium. Isotopic in Soil 

6103-007 U 01/12/95 Uranium, Isotopic in Soil 

A4M-9P-0008 N412026-08 6103-008 GAM 01/20/95 Ga- scan 

SSFA AREA 4 SOIL 11/21/94 6103-008 H 01/05/95 Tritium-Soil 

12/09/94 6103-008 PU 01/13/95 Plutonium. Isotopic in Sail 

6103-008 SR 01/13/95 Strontium, Total in Soil 

,.. 6103-008 TH 01/13/95 Thorium, Isotopic in Soil 
' ,. ...., 

6103-008 U 01/12/95 Uranium, Isotopic in Soil 

A4M-94-0009 N412026-09 6103-009 GAM 01/20/95 0- Scan 

SSFA AREA 4 SOIL 11/21/94 6103-009 H 01/05/95 hitium-Soil 

12/09/94 6103-009 PU 01/13/95 Plutonium. Isotopic in Soil 

6103-009 SR 01/13/95 Strontium. Total in Soil 

6103-009 TH 01/13/95 Thorium, Isotopic in Soil 

6103-009 U 01/12/95 Uranium, Isotopic in Soil 

A4M-94-0010 N412026-10 6103-010 GAM 01/20/95 

SSFA AREA 4 SOIL 11/22/94 6103-010 H 01/05/95 

12/09/94 6103-010 W 01/13/95 

6103-010 SR 01/13/95 

6103-010 TH 01/13/35 

6103-010 U 01/12/95 

Gamma Scan 

Tritium-Soil 

Plutonium. Irotopic in Soil 

Strontium, Total in Soil 

Thorium. Isotopic in Soil 

Uranium, isotopic in Soil 

.oax m y  

Page 2 
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Lab id ?Fm 

Protocol ROCXETDYE 

V ~ Z S L O ~  ver 1 o 
Form CV3-C?4S 

Ve~szon  3 04 

Report date 02/07/95 



WORK SUNMARY, cont. 
Client Rocket 

Contract R44P5294034044 

A4Cn-94-0011 N412026-11 6103-011 GAM 01/23/95 O a m  Scan 

SSFA AREA 4 SOIL 11/22/94 6103-011 H 01/05/95 Tritium-Soil 

12/09/94 6103-011 PU 01/13/95 Plutonilrm. Isotopic in Soil 

6103-011 SR 01/13/95 Strontium, Total in Soil 

6103-011 M 01/13/95 Thorium, Isotopic in Soil 

6103-011 U 01/12/95 Uranium, Isotopic in Soil 

Reagent Blank N412026-13 6103-013 GAM 01/23/95 

SOIL 6103-013 H 01/05/35 

6103-013 W 01/13/95 

6103-013 SR 01/13/95 

6103-013 111 01/13/95 

6103-013 U 01/12/55 

Gam%3 Scan 

Tritium-Soil 

Plutonium, Isotopic ir. Soil 

Strontium, Total in Soil 

Thorium, Isotopic in Soil 

Uranium, Isotopic in Sail 

Reagent Blank N412026-16 6103-016 W 01/19/95 Plutonium, Isotopic in Soil 

SOIL 6103-C16 TX 01/19/95 Thorium, Isotopic in Soil 

Reaynt  Blank N412033-14 6104-014 SR 01/14/95 Strontium, Total in Soil 

SOIL 
'. -.>. ,.:. 

Lab Control Sample N412026-12 6103-012 GAM 01/23/95 Gam Scan 

SOIL 6103-012 H 01/05195 Tritium-Soil 

6103-012 PU 01/13/95 Plutonium, Isotopic i.-. Soil 

6103-012 SR 01/13/95 Strontium. Total in Soil 

6103-012 TX Ol/w195 Thorium, Isoropic in Slil 

6103-012 U 01/14/95 Uranium, Isotopic i n  Soil 

ab Control Sample N412026-15 6103-015 PU 

SOIL 6103-015 M 

01/19/35 Plutonium, Isotopic ir. Soil 

01/18/95 Thorium, Isotopic i n  S3il 

ab Control Samgle N412033-13 6104-013 SR 01/14/55 Strontium, Total i n  Scrl 

SOIL 

uplicace iN412026-011 N412026-14 6103-014 GRN 

Sfh M15R 4 SOIL 11/37/94 6103-014 W 

12/93/94 6103-014 PU 

6103-014 SR 

6103-014 TH 

6103-014 U 

1 K  5-Y 

Page 3 
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Client Rockefd 

CMtracc R44P7294034044 

COUNTS OF TESTS BY SAMPLE TYPE 
S A S W  m o D  neFKRgLICg CLImm R E -  L a  l X J P S P I K E ~  

hixiurn-Soil SPA 906.0; ASTM 2476-81 11 1 1 1  14 

Plutonium, Isotopic in Soil HAS& 300/PU-02 11 2 2 1  16 

Strontium, Total in Soil HAS& 300/SR-01,-02 11 2 2 1 16 

Thorium. Isotopic in Soil 11 2 2 1 16 

Uranium. I~otopic in Soil FasI, 300/0-04 11 1 1 1  14 



T M A / R I C H M O N D  
REPORTlXG GROUP 6103 

R E A G E N T  B L A N K  

SDO 6103 Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

I Lab sample id N412026-13 Client sample id Reauent Blank 
Dept sample id 6103-013 Material/Natrix SOIL i 

RESULT 20 ERR MDA RDL QIIALI- 
EaALYTE CAS XO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Tritium 0.072 0.5 H 
Strontium 90 10098-97-2 0.053 0.5 SR 
Thorium 230 14269-63-7 0.039 0.1 TH 
Thorium 232 7740-29-1 0.023 0.1 TH 
Uranium 233/234 11-08-5 0.009 0.01 u 
Uranium 235 14117-36-1 0.004 0.01 U 
Uranium 238 7440-61-1 0.003 0.01 U 
Plutonium 238 13381-16-3 0.002 PU 
Plutonium 239/240 10-12-8 0.004 0.01 PU 
?WMA SCAN ANALYTES 

assium 40 GAM 

Liromiun 51 GAM 

Manganese 54 G AM 

Cobalt 58 G AM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 GAM 
2esium 137 0.02 GAM 
Zerium 144 G AM 

Europium 152 GAM 

3uropium 154 G AM 
Suropium 155 GAM 
Xadium 226 0.W 

fhoriurn 232 CAM 

3AGENT BLANKS 

Page 1 
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Lab id THAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Ver51on 3.04 

Report dace 02/07/95 



T M A / R I C H M O N D  
RSPORTIE GROUP 6103 

R E A G E N T  B L A N K  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-16 Client sample id Reasent Blank 
Dept sample id 6103-016 Material/Matrix SOIL I 

Thorium 230 14269-63-7 0.030 0.1 TH 
Thorium 232 7740-29-1 0.006 0.1 TH 

Plutonium 238 13981-16-3 0.002 PU 
Plutonium 239/240 10-12-8 0.001 0.01 PU 

Page 2 
SUUBkXY DhTh SECTION 

P a g e  11 

Lab id TMAN 
Protocol ROCKETDYNE 

V e r s i o n  V e r  1 . 0  

F o r m  DVD-DS 
V e r s i o n  3 . 0 4  



T M A / R I C H M O N D  
RgWRTING GROUP 6103 

R E A G E N T  B L A N K  

SM: 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44P5294034044 

Lab sample id 13412033-14 Client sample id Reaqent Blank 
Dept sample id 6104-014 Material/Matrix SOIL I 

RgSULT 2U ERR B A  RDL QUALI- 
r 4 N A r . l ~ ~  CAS No pCi/g (COUNT) pCi/g pCi/g FIERS TBS: 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
3MMA SCAN ANALYTES 

assium 40 
'Lirromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
u 
U 
U 
PU 
PU 

G AM 

GAM 

G AM 

G AM 
DAM 
GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

GEM ..- 
Radium 226 N.A. G AH 
Thorium 232 N.A. G AM 

.ERGENT B W  
Page 3 

SDMBARY DATA SECTION 
Page 12 

Lab id TMAN 
P~OtOCOl ROCKETDYNE 
Version V e r  1.0 

?om urn-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
= P O R T S  G X S P  6103 

LAB CONTROL SAMPLE 

S W  6303 Client Rocketdvne 

Contact mah G. Guerrero Contract R44P3294034044 

Iab sample id N412026-12 Clienc sample id iab Contml Samle 

Dept sample id 6103-012 Material/Matrix SOIL 

Tritium 

Strontitnn 90 

Thorium 230 

Tharium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

P1lW SCAN ANALYTES 

;sium 40 
I 
illromivn 51 

Manganese 54 

Cobalt 58 

I m n  59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Europium 154 

Europium 155 

Radium 226 

Thorium 232 

L -JNTI(OL SAMPIES 

Page 1 

DATA SEffIOW 

Page i3 



TMA/RI CIIMOND 
REEURTlSG rJlODP 6103 

LAB CONTROL SAMPLE 

SDG 6103 

Contact Leah G. Guantro 

Client Rocketdvne 

Contract R44PJZ94034044 

Lab samqle id N412026-15 Client sample id Lab Control Sawle 

a p t  sample id 6103-015 Materi.?l/Matrix SOIL 

R~SIJLT 2 0 m  llDA RDL aORL1- ADDED 20 REC 3u IMTS PROTOOL 

pCi/g tCWniT1 pCi/g pCi& PreBS TEST pCi& pCik ITOTRLI LIUXTS 

Lab id THAN 

Protocol ROC- 

Verszoa Ver 1.0 

Form DVD-LCS 

Ver~ion 3.04 

Reporc dare 02/07/9 I 

Thorium 230 0.18 0.1 TR 

Thorium 232 0.011 0.1 TH 

Plutonium 238 0.007 PU 

Plutoniwn 239/240 0.041 0.01 FW 

0.082 83-117 

0 

0 

0.012 77-123 



TMA/RICHMOND 
EX- OBOUP 6103 

LAB CONTROL SANPLE 

SDG 6103 Cl ient  Racketdvlle 
ContacC Leah a. Ouerrero COntraCt R44P5294034044 

Lab sample i d  N412033-13 Client sample i d  Lab  Control S a w l e  
Dept sample i d  6104-013 Haterial/Hatrix SOIL 

h i c i u m  

Stroritium 90 

Thorium 230 

Thorium 232 

Oraniuo, 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

...w sm mm 
ssium 40 

' ,  , i s .  iuomlun 51 

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

riuthenium 106 

Sin 113 

:esium 134 

lesium 137 

:=rim 144 

kropium 152 

luropium 154 

:uropium 155 

'adiwl 226 

'hoiiitm 232 

?age 3 

5-Y DAT* SEmION 

Page 15 



DUPLICATE 

~- 

SDO 6103 Cl ient  Rocketdvne 

Contact Leah 0 .  h l e m e r o  contract R44PJZ94034044 

DUZLICaTB ORIGIN83. 

lab sample i d  N412026-14 Lab saarple i d  X412026-01 Client sample i d  A4CW-94-0001 

Dept sample i d  6103-014 Dept sarople i d  6103-001 Location/Wtrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 

5 a a i s t u r e  10.5 t moisture 10.5 Chain of custody i d  

h i t i u m  

Strontium 90 

Thaeium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

piutonium 238 

: . . . .>nium 2391240 . , ,  ''a sw 

Potassium 40 

Cbraiuli 5 1  

Uanganere 54 

Cobalt 58 

1mn 59 

Cahalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Europium 154 

Europium 155, 

Radium 226 

DUPLICJ,TES 

page 1 

scms%RY DATA SECTION 

Page 16 

lab rd TWnnr 

Protocol RMXETDYNE 

vetsmn V e r  1.0 

Vers lorb  3.04 

Report d a t e  02/07/95 



DUPLICATE, cont. 

i 
S E  6103 Client Rockecdvne 

Contact Leah G. Ouenero Contract R44PJZ94034044 

DOPLIUITE ORXGLNAL 

U b  s a w l a  i d  N412026-14 Lab -1e i d  N412026-01 Client sample i d  A4W-94-0001 

Dept sample i d  6103-014 Dept sample i d  6103-001 ~ c a t i o n / M a t r i ~  SSFA ARE?. 4 SOIL 

Received 12/09/94 Collected 11/17/94 

+ moistwe 10.5 i moisture 10.5 Chain of custody i d  

DSPLICATB 2s Erin &US D L  W- ORIGINAL 20 ERR lloA QWLI- RPD 

pcl/~ (mum) pCils pCi/~ PIKRS Tgsr pCi/s ICOUKP) pCi/g PIBPS TOT LIMIT -I 

DUPLXWIITS 

Page 2 

S-Y DATA SWIM( 

Page 17 



T M A / R I C H M O N D  
BKWRTIM: GROUP 6103 

D A T A  SHEET 

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-01 Client sample id A4Cf-l-94-0001 
Dept sample id 6103-001 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 collected 11/17/94 
f moisture 10.5 Chain of custody id 

- 

- 
Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
??.utonium 238 

onium 239/240 
ti&qMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 6 0 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Zuropium 154 
Europium 155 
Radium 226 

3ATA SHEETS 
Page 1 

SUME&XY DATA SECTION 
?age 18 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
G AM 
G AM 
G AM 
G AM 

G AM 
GAM 
G AM 
G AM 

GAM 
GAM 
GAM 
GAM 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

iieport date 02/07/95 



TMA/RICHMOND 
REPORTIEG OBOUP 6103 

DATA SHEET, c o n t  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ7.94034044 

Lab sample id N412026-01 Client sample id A4CM-34-0001 
Dept sample id 6103-001 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 
I moisture 10.5 Chain of custody id 

RgsrnT 2aBRR UDA RDL Q-I- 

iiN2U.m CAS NO p C i / g  (CWBT) pCi/g pCi/g PIERS TBST 

DATA SHEETS 
Page 2 

S-Y DATA S&ffION 
Page 19 

Lab id TMAN I 

Protocol ROCKETDYNE 
VerSlon Ver 1.0 

? o m  D m - D S  

Verslon 2.04 
Report date 02/07/95 



TMA/RICHMOND 
RBWRTING GROUP 6103 

N412026-02 A4a-34-0002 

DATA SHEET 

S I X  6 1 0 3  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-02 Client sample id A4CM-94-0002 

Dept sample id 6103-002  Location/Matrix SSFA AREA 4 SOIL 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 1 7 / 9 4  

I moisture 1 0 . 8  Chain of custody id 

RBSULT 2 6  ERR W A  RDL qmU.1- 
CAS NO pCi/g (COUNT) pCi/g pCi/g FIBRS TESf 

Tritium 
Strontium 90 

Thorium 2 3 0  

Thorium 2 3 2  

Uranium 2 3 3 / 2 3 4  

Uranium 2 3 5  

Uranium 2 3 8  

nlutonium 2 3 8  

lonium 2 3 9 / 2 4 0  

idW?. SCAN ANALYTES 

Potassium 40  

Chromiun 5 1  

Manganese 54  

Cobalt 5 8  

Iron 5 9  

Cobalt 6 0  

Zinc 6 5  

Niobium 94 

Ruthenium 1 0 3  

Ruthenium 1 0 6  

Tin 1 1 3  

Cesium 1 3 4  

Cesium 1 3 7  

Zeriurn 1 4 4  

Europium 1 5 2  

Europium 1 5 4  

Europium 1 5 5  

Radium 2 2 6  

H 
SR 

TH 
TH 
U 

u 
U 

PU 

PU 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
G AM 
GAM 
G M  
G AM 

DATA SHEETS 

Page 3 

SUMMARY DATA SECfION 
P a g e  2 0  

I Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 

Version 3 . 0 4  

Report dare 0 2 / 0 7 / 9 5  



TMA/RICHMOND 
RBPORTIBG GROUP 6103 

DATA SHEET, coat 

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerreru Conrract R44PJZ94034044 

Lab sample id N412026-02 Client sample id A4CM-94-0002 
Dept sample id 6103-002 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 - 
I moisture 10.8 Chain of custody id 

DATA SHEETS 

Page 4 
SDWMAZtY DATA SECTION 

Page 21 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form D M - D S  
Version 3.04 



TMA/RICHMOND 
RBPORTIHG GROUP 6103 

D A T A  S H E E T  ' 
i 

- -- - 

SDG 6103 Cllent Rocketdvne 
Contact Leah G.  Guerrero Confract R44PJZ94034044 

Lab sample id N412026-03 Client sample id A4CM-94-0003 
Dept sample id 6103-003 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
5 moisture 7.0 Chain of custody id 

RESULT 20 ERR nDA RD5 QIJALI- 
CAS NO p C i / g  (COWST) p C i / g  p C i / g  PIERS TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Dlutonium 238 

tonium 239/240 
C P ~ Y M A  SCAN ANALYTES 
Potasslum 40 
Chromrun 51 
Manganese 54 
Cobalt 58 

Iron 59 
Cobalt 60 
Zinc 65 
Nioblum 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

H 
SR 
TH 
TH 
ti 

U 
ti 

Pti 
Pti 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAP! 

GAM 

DATA SHEETS 
Page 5 

SUMWARY DATA SECTION 
Page 22 

1 Lab id TMAN 
Protocol ROCKETDYNE 
VerSlOn Ver 1 3 

Form DVD-DS 
Verslon 3 04 

Report date 02/07/95 



T M A / R I C E M O N D  
RBPORTING GROUP 6103 

N412026-03 A4L4QI-94-0003 

D A T A  S H E E T ,  c o n t  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-03 Client sample id A4CM-94-0003 
Dept sample id 6103-003 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
moisture 7.0 Chain of custody id 

FaSlLT 2aBRR W A  RDL QUALI - 
ANAL= CAS EO pcilg (corn) pCi/g pcilg PI= TEST 

Thorrum 232 0.27 GAM 

dATA SKkXTS 
Page 6 

SUMMARY DATA SECTION 

Page 23 

Lab id TMAN 
Pzotocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
RBEORTIlG GROUP 6103 

DATA SHEET 

SDG 6103 Client Rocketdvne 
Contact Leah G .  Guerrero Contract R44P5294034044 

L a b  sample id N412026-04 Client sample id A4CM-94-0004 

Dept sample id 6103-004 Mcation/Matrix SSFA AREA 4 S O I L  
Received 12/09/94 Collected 11/18/94 

ii moisture 7 .0  Chain of custody id 

T 20ERR WA RDL QUALI- 
APiALYTE CAS NO pCi/g (COUIiT) pCi/g pCi/g FIBRS TEST 

Tritium 0.072 0.5 H 
Strontium 90 10098-97-2 0.053 0 .5  SR 
Thorium 230 14269-63-7 0.16 0 .1  TH 
Thorium 232 7740-29-1 0.18 0 . 1  TH 
uranium 233/234 11-08-5  0.086 0 .01  U 

Uranium 235 14117-96-1  0.018 0 . 0 1  U 

Uranium 238 7440-61-1  0.087 0 .01  u 
13981-16-3 0.004 PU 

nium 239/240 10-12-8  0.004 0 . 0 1  Pu 
SCAN ANALrPES 

Potassium 40 1 .2  GAM 

Chromiun 51 GAM 

Manganese 54 GAM 

Cobalt 58 G AM 

Iron 59 GAM 

Cobalt 60 GAM 

Zinc 65 GAM 

Niobium 94 G AM 

Ruthenium 1 0 3  GAM 

Ruthenium 1 0 6  G AM 

Tin 113  G AM 

Cesium 134 GAM 

Cesium 137 0 .043 0.02 G AM 

Cerium 144 G AM 

Europium 152 GAM 

Europium 154 GAY' 

Europium 155 Gkal 

Radium 226 0 .13  G M  

DATA SHEETS 

Page 7 

SUHElARY DATA SECT1 ON 
Page 24 

1 Lab id TMAN 
Profocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 

Version 3.04 
Report date 02/07/95 



T M A / R I C H M O N D  
nEWRTING GROUP 6103 

D A T A  S H E E T ,  cont 

SDG 6103 Client Rocketdyne 
contact Leah G. Guerrero Contract R4423294034044 

Lab sample id N412026-04 Client sample id A4CM-94-0004 
Dept sample id 6103-004 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
% moisture 7.0 Chain of custody id 

> 

RDL QUALI - 

DATA SEEETS 
Page 8 

SUMWXY DATA SECTION 
Page 25 

Lab id TMAM 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D M - D S  
Version 3.34 

Reporr. date 02/07/95 



T M A / R I C H M O N D  
RBWRTING GROUP 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdyne 
Contwt Leah G. Guerrero Contract ~ 4 4 ~ 5 2 9 4 0 3 4 0 4 4  

Lab sample id N412026-05 Client sample id A 4 a - 9 4 - 0 0 0 5  

Dept sample id 6103-005 Location/Matrix SSFA AREA 4 SOIL 
Received 12/09 /94  Collected 11/18 /94  

% moisture 9.3  Chain of custody id 

- ~~p 

BESUI.T a.Y= KDA RDL PUALI- 
AXALlTB CAS NO pCi/~ (COUliT) pCi/g p C i / g  PIERS TBST 

Tritium 
Strontium 90 10098-97-2 

Thorium 230 14269-63-7 

Thorium 232 7740 -29 -1  

Uranium 233/234 11-08-5  

Uranium 235 14117 -96 -1  

Uranium 238 7440 -61 -1  

Plutonium 238 13981-16-3 

tonium 239/240  10-12-8  

Potassium 40 

Chromiun 5 1  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 
Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113  

Cesium 134 

Zesium 137 

Cerium 144 

Zuropium 152 

3uropium 154 

3uropium 155 

?adium 226 

oaTa  SHEETS 
Page 9 

SUMMARY DATA SECPION 
Page 25 

Lab id THAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 
Version 3.04 

Report dace 02/07/95 



TMA/RICHMOND 
GROUP 6103 

DATA SHEET, coat 

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-05 Client sample id A4CM-94-0005 
Dept sample id 6103-005 LQCation/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
r; moisture 9.3 Chain of custody id 

RESULT 20 ERR MDA RDL QUALI- 
ANALYTB CAS NO pCi/g (COmT) pCi/g pCi/g PIERS TEST 

Thorium 232 0.32 GAM 

DATA SHEETS 

Page 10 
SUMMARY DATA SECTION 

Page 27 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
REPORTING GROUP 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdyne 
Contact Leah G .  Guerrero Contract R44PJZ94034044 

Lab sample id ~412026-06 Client sample id A4M-94-0006 
Dept sample id 6103-006 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
% moisture 8.7 Chain of custody id 

RESULT 2aERR KIA RDL QUALI- 
AKALYTB CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TBS3 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
P,lutonium 238 

tonium 239/240 
\,: .AMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 5 8  
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

DAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

G AM 

G AM 

G AM 

GAM 

GAM 

GAM 

>AT& SHEETS 
Page 11 

SVUMARY DATA SECTION 
Page 28 

1 Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
GROUP 6103 

D ATA SHEET, cont 

SDG 6103 Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-06 Client sample id A4CM-94-0006 
Dept sample id 6103-006 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
% moisture 8.7 Chain of custody id 

RESULT 20 ERR MDA RDL QDALI- 
CAS NO pCi/g (COUET) pCi/g pCi/g P I 5  TEST 

... .:..:: :. ,I......,.. ~ 

, =.; : ..~ *?,* x;.;z:.:;&!: : . .... . , . .~~.,:~~... ..~ . . . . ~, 
............ ~.~.. ~ 

... 
Thorium 232 . : . . : . . . . . . , . . . . : .  0 -27 . . .., . . . .  <...::.. ~.... . GAM . ~ . , ~  ..~: ,.., ~ . .  .. .. ~~ ,... :,:..~ :... . . .... . .. .;. . . . 

DATA SBEETS 
Page 12 

SQUMARY DATA SBCTION 
Page 29 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DVD-DS 
Verslon 3.04 



SDG 6103 Client Rocketdme 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-07 Client sample id A4CM-94-0007 
Dept sample id 6103-007 Location/Matrix SSFA M E A  4 SOIL 

Received 12/09/94 Collected 11/21/94 
% moisture 7.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
'. , , tonium 239/240 

, . 
%.&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Europium 155 
Radiun 226 
Thorium 232 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 
G AM 
G AM 

DAM 
GAM 
GAM 
G AM 
G AM 
GAM 
GAM 
GAM 
G AM 

GAM 
GAM 
G AM 
GAM 
GAM 
GAM 

JATA SAEETS 
Page 13 

SUMMARY DATA SBCfION 
Page 30 

Lab id TMAS ' 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
REWRTIBG QUOUP 6103 

N412026-08 A4QI-94-0008 

D A T A  S H E E T  

SDO 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-08 Client sample id A4CM-94-0008 
Dept sample id 6103-008 Location/Matrix SSPA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
I moisture 9.2 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
uranium 235 
Uranium 238 
plutonium 238 

tonium 239/240 
--.IIMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

RESULT 2 0  ERR HDA RDL QUALI- 
CAS NO pCi/g pCi/g pCi/g FIERS =ST 

OATA SWEETS 

Page 14 
SUMHARY DATA SECTION 

Page 31 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/55 



TMA/RICHMOND 
REPOBTIBG GROUP 6103 

DATA SHEET, c o a t  

I SDG 6103 Clie~t Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-08 Client sample id A4CM-94-0008 
Dept sample id 6103-008 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
moisture 9.2 Chain of custody id 

I Thorium 232 0.30 GAM I 

DATA SHIBTS 
Page 15 

SIXlPLABY DATA SECPIOH 
Page 32 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
RBPORTIXG GROUE' 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-09 Client sample id A4CM-94-0009 
Dept sample id 6103-009 LocatiodMatrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
% moisture 10.2 Chain of custody id 

RESULT 2a ERE MDA RDL QUALI - 
AXALYTB CAS NO pci/g (c0m~) pCi/g PC*& F I m  TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 

tonium 239/240 
, , , 

--~..&A SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

JATA SHGETS 
Page 16 

SUMMARY DATA SECPION 
Page 33 

1 Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
BgpORTISG GROW 6103 

DATA SEEET, COnt 

- 

I 
- - 

SDG 6 1 0 3  Client Rocketdvne 

Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N 4 1 2 0 2 6 - 0 9  Client sample id A4CM-94-0009 

Dept sample id 6 1 0 3 - 0 0 9  Location/Hatrix SSFA llREA 4 SOIL 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 1 / 3 4  

% moisture 1 0 . 2  Chain of custody id 

T 26KQR W A  RDL QUAI.1- 

AHALYTE CAS XO pCi/g (COURT) pCi/g pCi/g PIERS TEST 

JATA SHEETS 
Page 17 

SUMNAAIY DATA SECPION 
Page 34 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Fonn D W - D S  

Version 3.04 



TMA/RICHMOND 
RBWRTIXG GROUP 6103 

DATA SHEET 

SDD 6103 Client Rocketd~ne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-10 Client sample id A4CM-94-0010 
Dept sample id 6103-010 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
t moisture 11.1 Chain of custody id 

DATA SHEETS 

Page 18 
SDEIMARY DATA SECPION 

Page 35 

Lab id TMAN 
Protocol ROCKETDYNE 
'Version Ver 1.0 

Form DM-DS 
Version 3.04 

Repor: date 02/07/95 



TMA/RICHMOND 
REPORTING GROUP 6103 

DATA SHEET, c o n t  

SDG 6 1 0 3  Client Rocketdyne 
Contact Leah G. Ouerrero Contract R44PJZ94034044 

Lab sample id N 4 1 2 0 2 6 - 1 0  Client sample id A4CM-94-0010 
Dept sample id 6 1 0 3 - 0 1 0  Location/Matrix SSFA AREA 4 SOIL 

Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 2 / 9 4  
% moisture 11.1 Chain of custody id 

RESULT 2a ERR WA RDL QUALI- 

-YTB CRSNO pCi/g (Corn )  pCi/g pCi/g PIERS TEST 

I Thorium 2 3 2  0 . 2 6  

dATA SKBETS 

Page 19 

SUMHARY DATA SECTION 
Page 36 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 

VerSlOn 3.04 
Report date 0 2 / 0 7 / 9 5  



T M A / R I C H M O N D  
RBPOKl'IM: OBOUP 6103 

D A TA S H E E T  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-11 Client sample id A4CM-94-0011 
Dept sample id 6103-011 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
I moisture 10.6 Chain of custody id 

Cesium 134 
cesium 137 

Zerlum 144 
&uropium 152 
:uropium 154 

iuroplum 155 
<adlum 226 

RESULT 2u BRR lIDA RDL QUALI - 
ANALYTB CAS NO pCi/g 1COOHT) pCi/g pCi/g PIERS T E S ~  

Tritium 0.073 0.5 H 
Strontium 90 10098-97-2 0.051 0.5 SR 

Thorium 230 14269-63-7 0.15 0.1 TH 
Thorium 232 7740-29-1 0.17 0.1 TH 
Uranium 233/234 11-08-5 0.11 0.01 U 
Uranium 235 14117-96-1 0.022 0.01 U 
Uranium 238 7440-61-1 0.10 0.01 U 
Dlutonium 238 13981-16-3 0.005 PU 

ronium 239/240 10-12-8 0. 005 0.01 PU 
&- SCAN ANALYTES 
Potassium 40 1.2 GAM 
Chromiun 51 GAM 
Manganese 54 G AM 
Cohait 58 GAM 
Iron 59 GAM 
Cobalt 60 G AM 
Zinc 65 G AM 
Niobium 94 GAM 
Ruthenium 103 G AM 
Ruthenium 106 GAM 
Tin 113 GAM 

G AM 
0.02 G AM 

GAM 
GAM 
GAM 
GAM 
G AM 

DATA SKEFIIS 
Page 20 

sIR.wARY DATA SECPION 
Page 37 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.04 

Zeport date 02/07/95 



TMA/RICHMOND 
RgpORTIWG GROUP 6103 

DATA SHEET, Cone 

SM: 6103 Client Rocketdvne 

Contact Leah G. Guerrero Contract R44P5294034044 1 
M b  sample id N412026-11 Client sample id A4CM-94-0011 

Dept sample id 6103-011 Locafion/Matrix SSFA iiRBA 4 SOIL 
Received 12/09/94 Collected 11/22/94 

5 moisture 10.6 Chain of custody id 

DATA SHEETS 
Page 2 i  

SUMMARY DATA SEOtION 
Page 38 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Verslon 3.04 



Test W mtru &&--- 

itact Leah G. Ouerrero 
L 

METHOD SUMMARY 
PrnmNIm.  XSumPIC m SDIL 

UPIU\ sPKcmw@at"r 

RESULTS 
IdB RAW SUP- Plutanivm Plutonium 

CAJS&T SanPLe ID ~ a n ~ ~ e  m TSST PIX P- 238 239/240 

Client Rocket 

Contract R44RTZ94034044 

- 

Preparation batch 2781- 

A4M-94-0002 

A4M-94-0005 

A4M-94-0006 

A4M-94-0008 

A4M-94-0009 

A4M-94-0010 

A4M-94-0011 

ELK ( W  ID-226261 

LCS IW ID-226201 

Duplicate (N412026-01) 

Prepvation batch 2781-016B 

A4M-94-0001 N412026-01 A1 6103-001 U 

A4M-94-0003 N412026-03 Al 6103-003 U 

A4M-94-0004 N412026-04 A1 6103-004 U 

-0007 N412026-07 A1 6103-007 U 

IP.22937) N412026-16 6103-016 U 

ID-22935) N412026-15 6103-015 ak 

Nominal values and limits fmm method RDLs (pCi/g) 0.01 

inm SmWARIES 
Page i 

m m 4 A R Y  DATA SECTION 

Page 39 

LaD id TWLU 

Pmtocol ROCKElPWE i I 
j Version V e r  1.0 

Form Dm-CMS 

I 
i i neporc date 02/37/95 1 



TMA/RICHMOND 
GROW 6103 

METHOD SUMMARY 
PLUFXIW, ISGIOPIC M SOIL 

&Pm SPEcrROsCOPY 

Client Rocket 

Contract R44PJZ94034044 

Preparation batch 2781-016 20 prep error 5.0 t Raferurce lab aotcbook 2781 pg. 016 

A4M-94-0002 N412026-02 3.00 54 01/10/95 01/10 SS-028 

A4M-94-0005 N412026-05 3.00 62 01/10/95 01/19 SS-045 

ASM-94-0006 N412026-06 3.00 56 01/10/95 01/13 SS-055 

A4M-94-0008 N412026-08 3.00 53 01/10/95 01/13 SS-057 

A4M-94-0009 N412026-09 3.00 53 01/10/95 01/13 SS-060 

MM-94-0010 N412026-LO 3.00 52 01/10/95 01/13 SS-061 

MCH-94-0011 N412026-11 3.00 52 Ol/10/95 01/13 55-062 

ELK iQC IDP226261 N412026-13 3.00 01/10/95 01/13 SS-065 

LCS 1QC ID-22620) NS12026-12 3.00 01/10/95 01/13 SS-063 

Duplicate iN412026-011 N412026-14 3.00 57 01/10/95 01/13 SS-066 

Preparation batch 2781-OlhB 20 prep error tebm 

A4M-94-0001 N412026-01 Al 63 01/19/95 01/19 SS-027 

A4M-94-0003 N412026-03 A1 62 01/19/95 01/19 SS-028 

A4M-94-0004 N412026-04 Al 62 01/19/95 01/19 SS-043 

0007 N412026-07 A1 59 01/19/95 01/19 SS-030 

10-229371 N412026-16 01/19/95 01/19 SS-044 

10-22935) N412026-15 01/19/95 01/19 SS-041 

Nominal values and limits from method 0.01 3.00 20-105 500 100 180 

PRKEWRES REFERMCE HnsL 300l2U-02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution, rev 0 

EP-940 Plutonium Purification, rev 0 

EP-008 Heavy Elements Electroplating, rev 0 

nDD m 1 E S  

Page 2 

DATA SECTION 

Page 40 

AIIWAGES * 2 SD W3A 0.008 t 0.004 

POR 16 SAMPLES YIEW 62 t 21 

Trococol ROCKETD>TE i 
version Ver  1.3 

Farm m - m s  1 
1 

version 3.0a 
Repr; dare 02/07/55 



METHOD SUMMARY 
TBORIW, ISOTDPXC IN SOIL 

mpM\ s m c o p r  

C l i m t  R o e k e t d y n e  

Contract R44PJZ94034044 

RESULTS 
IAB RAM SUP- 

CI.IEm SmPm ID SAHPm ID TEST PIX PmNCim Thorium 2 2 8  Thorium 2 3 0  Thorium 2 3 2  

Prepvation batch 2 7 8 1 - 0 1 6  

A 4 M - 9 4 - 0 0 0 2  N412026-02  

A 4 M - 9 4 - 0 0 0 3  N412026-0: 

A4M-94-0004 N412026-04  

A 4 M - 9 4 - 0 0 0 5  N 4 1 2 0 2 6 - 0 5  

A 4 M - 9 4 - 0 0 0 6  N 4 1 2 0 2 6 - 0 6  

A4CM-94-0007 N 4 1 2 0 2 6 - 0 7  

A 4 M - 9 4 - 0 0 0 8  N 4 1 2 0 2 6 - 0 8  

A 4 M - 9 4 - 0 0 0 9  N 4 1 2 0 2 6 - 0 9  

A 4 M - 9 4 - 0 0 1 0  N 4 1 2 0 2 6 - 1 0  

A 4 M - 9 4 - 0 0 1 1  N 4 1 2 0 2 6 - 1 1  

ELK (PC ID-22624)  N 4 1 2 0 2 6 - 1 3  

LCS (QC ID-22618)  N 4 1 2 0 2 6 - 1 2  

Duplicate (N412026-01)  N 4 1 2 0 2 6 - 1 4  

N 4 1 2 0 2 6 - 0 1  Al 6 1 0 3 - 0 0 1  

N 4 1 2 0 2 6 - 1 6  

N 4 1 2 0 2 6 - 1 5  

Nominal  values and limits from m e t h o d  PDIs tpcilg) 0 . 1  0 . 1  

iUM) suK.WaIES 

Page 3 

SBF9PR.Y DATA SECSION 

Page 4 1  



Test Hatrix SOL 

i . . .tact Leah G. Ouenem 
L 

METHOD SUMMARY 
mm, ISDTDPIC IN SOIL 

A I ~ ~ A  sprsmosmpY 

Client RocLatd 

Contract R44PJZ94034044 

METHOD P E R F O W N C E  
LAB RAW SUP- MAX MIA ALIQ PREP DILU- YIELD BPF CWNT SiSM DRIFI DAYS aN?.L- 

CSaENTSAKFmD SL1(PLB ID TESP PTX pcijg g PAC TIOPl % ra9.n keV KeV HELD PREPARED YZKD D m E C m R  

Reparation batch 2781-016 2s prep ermr erence I.& Not- 2781 pg. 016 

A4M-94-0002 N412026-02 1.00 

A4M-94-0003 N412026-03 1.00 

A4M-94-0004 N412026-04 1.00 

A4M-94-0005 N412026-05 1.00 

A4M-94-0006 N412026-06 1.00 

Ma-94-0007 N412026-07 1.00 

A4Ci4-94-0008 N412026-08 1.00 

A4M-94-0009 N412026-09 1.00 

A4M-94-0010 N412026-10 1.00 

A4M-94-0011 N412026-11 1.00 

ELK LaC Ib226241 N412026-13 1.00 

LCS IW ID-226181 N412026-12 1.00 

hrplicate lN412026-01) N412026-14 1.00 

2781-016A Zo prep error erenc tehm 

N412026-01 A1 1.00 62 01/18/95 01/18 SS-040 

~412026-16 1.00 oi/xs/~i ortis SS-032 

N412026-15 1.00 01/18/95 01/18 SS-041 

Nominal values end limits from method 0.1 1.00 20-105 SO0 180 

PRKEDURBS EP-000 Data Entry and Document h-eparation, rev 0 

EP-001 Q.C. Preparation, rev 0 

EP-003 Tracing. rev 0 

EP-008 neavy Elelnents Electroplating, rev 0 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution, rev 0 

EP-900 Thorium Purification, rev 0 

AWRAGES 1: 2 SD hDA + 0.03 0.05 

POR 16 SAl4PLES YIELD + 15 70 

.SOD S W I E S  

Page 4 

S W Y  DATA SECTIDN 

Page 42 

Lab id WAN 

P ~ O L O C O ~  iiOCiKETDYNE 

"enion Vex 1.0 

FOnr am-MS 
versior. 3.34 



Test Matrix 

l ( ~ . S Z G 6 1 0 3  1 
, ;act ltah G. Ouerrem 
i 

METHOD SUMMARY 
ISOIOPIC M SO& 

AGHlR SPgCPROMI)PY 

C l i e n t  Rocket 

Contract R44P.7294034044 

RESULTS 
IJLB RAW SUF- 1: Uranium 2: m a o i u m  3: Uraniym REWLT RATIOS (\I 

a~g8~ SMPLE m TBST FIX PlANmEI 233/234 235 238 1-3 2c  2.3 20 

P r e p r a t i o n  batch  2781-016 

A4M-94-0001 N412026-01 

A4M-94-0002 N412026-02 

A4M-94-0003 N412026-03 

A4M-94-0004 N412026-04 

A4M-94-0005 N412026-05 

Ma-94-0006 N412026-06 

MM-94-0007 N412026-07 

A4M-94-0008 N412026-08 

A4CM-94-0009 N412026-09 

A4M-94-0010 N412026-10 

A4M-94-0011 N412026-11 

BLX IQC ID-226251 N412026-13 

LCS (PC ID-226191 N412026-12 

Duplrcace lN412026-011 N412026-14 

N o r - h a 1  values and limts f- sethod RDU IpCilgI 0.01 0.01 0.01 100 4 

Averages 99 6 

.HOD S-IES 

Page 5 

SUPWARY DATA SECTION 

Page 43 

Vfzsion V e r  1.0 

i v e i s i m  1.04 

Reporr: date 02/07/95 



Test $T-.,- Wtrrx 

SCG 6103 

.act Leah G Gutrrem 
L 

METHOD SUMMARY 
ClRmXm. I ~ P I C  IN SOIL 

ALE'EA SPEClllDSCOPY 

Client Rocketdvnt 

Contract R44PJZ94034044 

METHOD PERFORMANCE 
IAB RAY SOQ- HAX lBfA ALIQ PREP DIUT- YIELD EFE CQUS! €'ISM DRIFT DAYS ma& 

C L I U a  SA16PLB ID sAnae ID Tgsr PII pCi/g g PAC Trm t min kev Kev RELD PREPARED YZeD DETECTOR 

Preparation batch 2781-016 20 prep enor 5.0 t Ecfertnct Lab Notebook 2781 pg. 016 

A4M-94-0001 N412026-01 3.00 56 01/10/95 01/12 SS-031 

A4M-94-0002 N412026-02 3.00 56 01/10/95 01/12 SS-033 

A4M-94-0003 N412026-03 3.00 55 01/10/95 01/12 SS-034 

A4m-94-0004 N412026-04 3.00 55 01/10/95 01/12 SS-035 

A4M-94-0005 N412026-05 3.00 55 01/10/95 01/12 SS-036 

A4M-94-0006 N412026-06 3.00 55 01/10/95 01/12 SS-037 

A4m-94-0007 N412026-07 3.00 52 01/10/95 01/12 SS-038 

A4m-34-0008 N412026-08 3.00 52 01/10/95 01/12 SS-039 

A4CM-94-0009 N412026-09 3.00 52 01/10/95 02/12 SS-040 

A4m-94-0010 N412026-10 3.00 51 Ol/lO/95 01/12 SS-041 

MCM-94-0011 N412026-11 3.00 51 Ol/lO/95 01/12 SS-042 

BLK il)C 10.22625) N412026-13 3.00 01/10/95 01/12 SS-032 

LCS IW ID-226191 N412026-12 3.00 01/10/95 01/14 SS-037 

Duplicate (N412026-011 N412026-14 3.00 58 01/10/95 01/14 SS-041 

W n a l  values and limits from mathod 0.01 3.00 30-105 720 loo 180 

WOXWEEs REFERENa HASL 3OO/U-04 AVBRROES 1: 2 SD MDA 0.02 .t 0.02 

EP-060 Soil Preparation, rev 0 FOR 14 SAMPLES YIEW 65 t 17 

EP-070 Soil Dissolution, rev 0 

EP-910 Uranium Rirification, rev 0 

EP-008 Xeaq Elements Electroplating, rev 0 

.HOD SUtWARIES 

?age 6 

SIRWARY DATA SEffION 

Page 44 

Lab id TMAN 

Proiocol RWXETDYNE 
i 

vers;on Ver  1.0 I 
Form W D - C M S  1 

/ Version 3-04 ! ' Repoii dace 02/07/95 i 



METHOD SUMMARY 
9iXONTIQ4. lWD& M SOIL 

BFlA C u u N T ~  

Client Rockecdyne 

Contract 844PJ294034044 

RESULTS 
YLB PAW SUF- 

cUEnTSAM$LEID W L B  m ~ g s r  PIX P- stlfmtim 90 

Preparation batch 2781-016 

MM-94-0001 N412026-01 6103-001 

A4M-94-0002 N412026-02 6103-002 

A4M-311-0003 N412026-03 6103-003 

A4M-94-0004 N412026-04 6103-004 

A4M-94-000s N412026-05 6103-005 

A4M-94-0006 N412026-06 6103-006 

A4M-94-0008 N412026-08 6103-008 

A4M-94-0009 N412026-09 6103-009 

MM-94-0010 N412026-10 6103-010 

A4M-94-0011 N412026-11 6103-011 

BLK (QC 10-226231 N412026-13 6103-013 

LCS (W ID-226171 N412026-12 6103-012 

Duplicate (N412026-011 N412026-14 6103-014 

Preparation batch 2781-024 

N412026-07 A1 6103-007 

XD=226411 N412033-14 6104-014 

N412033-13 6104-013 

N-nal values and lirmta fmm method RDLs lpCi/g> 0.5 

Page 7 

SRWhRY DATA SEmION 

Page 45 



METHOD SUMMARY 
STRONTm, Tvlxc IN SOII 

BE'rA (?OOMING 

Client Roc)ietdyne 

Contract R44WZ94034044 

METHOD PERFORMANCE 
TdB RAW SLIP- KDA AJJQ PEEP D m -  YIELE BPP CWNT FWHH DRIlT DAYS AN&- 

a m m m m a m  - m TESS PIX pci/g g PAC TION min kev K ~ V  XRLD PRBPARBD Y Z ~ D  - 
-ti- hatch 2781-016 20 prep e-r 10.0 ? Reference Lab Not* 2781 pg. 016 

A4M-94-0001 N412026-01 57 01/13/95 01/13 LBO-001 

A4M-94-0002 N412026-02 57 01/13/95 01/13 LBO-003 

A4M-94-0003 N412026-03 56 01/13/95 01/13 LEG-002 

A4M-94-0004 N412026-04 56 01/13/95 01/13 LEG-001 

A4M-94-0005 N412026-05 56 01/13/95 01/13 LBG-002 

A4W-94-0006 N412026-06 56 01/13/95 01/13 LEG-003 

A~M-94-0008 ~012026-08 53 01/13/95 01/13 IBO-004 

A4M-94-0009 N412026-09 53 01/13/95 01/13 180-013 

A4QI-94-0010 N412026-10 52 01/13/95 01/13 LEG-003 

A4M-94-0011 N412026-11 52 01/13/95 01/13 LBO-002 

BLX (QC ID-226231 N412026-13 01/13/95 01/13 LBG-003 

LCS (PC ID-22617) N412026-12 01/13/95 01/13 LBO-004 

N412026-07 57 01/17/95 01/17 LBG-014 

N412033-14 01/14/95 01/14 LBG-013 

N412033-13 01/14/95 01/14 LEG-013 

NOminal values and lunits from method 0.5 2.00 20-105 200 180 

PRKEWRES REFERENCE RASL 300/SR-01,-02 

EP-060 Soil Preparation, rev 0 

EP-070 Sail Dissolution, rev 0 

EP-500 Strancium-89.90 - Purification, rev 0 

AYERAGES + 2 SD MDA 0.08 f 0.1 

FOR 16 SAMPlrES YIELD 76 i 22 

.;non s m 1 E s  

Taae 8 

S%4&RY DATA SECTION 

Page 46 

Lab id 

Proto~ol ROCKETDYNE 

version Ver 1 0 

Form DVD-MS 

Ve:.IOn 3 04 I 
I i Reperr dace 02/07/95 I 



METHOD SUMMARY 
WUIIRSCAPi 

m SPScrRosmPY 

RESULTS 
LAB RAW SOT- 

cLIX+l' W L E  ID SZWLS ID TEST PM PIaC%BT Cesium 137 

Client Rocket 

Contract R44P5294034044 

Preparation batch 2781. 

A4M-94-0001 

A4M-94-0002 

A4M-94-0003 

A4M-94-0004 

A4M-94-0005 

A4m-94-0006 

A4M-94-0007 

A4M-94-0008 

A4M-94-0009 

A4M-94-0010 

A4M-94-0011 

BTX (PC ID-22622) 

LCS IQC ID1226161 

Duplicate iN412026-011 

No-inal values and lirmts fmm arthod 8DLs IpCilgl 0.02 

dOD SfBMRRIFs 

Page 4 

SIS+ZiRY DATA SECIION 

Page 47 

Lab id WAN 

Protocol ROCkZTDYKi- 

Version 3.04 

Report date 02/07/55 1 



METHOD SUMMARY 
-M31\N 

WLEVlR S ~ ~ P Y  

Client Rocketd 

Contract R44m94034044 

METHOD PERFORXANCE 
LAB BAN SUP- HOA ALIQ F'REP DIKI- YIELD EFF Coflld RJMT DRIFT DAYS ANAL- 

cram S A M ~ I ~ ~ :  m swami? m TEST PIX pCi/g g PAC T I W  t min xev KeV 6 % ~  E%P?ARBD YZED D E T E ~  

Preparation batch 2781-016 20 pzep ermr i Reference Lsb Noteboa* 2781 W. 016 

A4M-94-0001 N412026-01 63 01/19/95 01/19 JR.03.00 

A4M-94-0002 N412026-02 63 01/19/95 01/13 JR.02.00 

A4M-94-0003 N412026-03 62 01/19/95 01/19 JR.Ol.00 

A4M-94-0004 N412026-04 63 01/20/95 01/20 JR.02.00 

MM-94-0005 N412026-05 63 01/20/95 01/20 JR.01.00 

A$W-94-0006 N412026-06 63 01/20/95 01/20 JR.03.00 

A4M-94-0007 N412026-07 60 01/20/95 01/20 JR.04.Od 

A4M-311-0008 N412026-08 60 01/20/95 01/20 3R.01.00 

A4M-94-0009 N412026-09 60 01/20/95 01/20 JR.02.00 

ACM-94-0010 N412026-10 59 01/20/95 01/20 JR.03.00 

A4M-94-0011 N412026-11 62 01/23/95 01/23 JR.O1.OO 

ELK tC€ ID-22622) N412026-13 01/23/95 01/23 JR.03.00 

LC3 (C€ 10.22616) N412026-12 01/23/95 01/23 JR.02.00 

Duplicate (~412026-01) N412026-14 67 01/23/95 01/23 JR.04.00 

Nacinal values and limts fmm method 0.02 850 700 180 - 

,W S r n I E S  

Page 10 

SWlaVlRY DATA SECTION 

Page 48 

PR- EP-060 soil Preparation, rev 0 

EP-100 GelLil Preparation for Environmental Samples. 

rev 0 

Lab ~d TMRN 

Protocd ROC'XZlDl3E 

Verslon Var 1 0 

Veramn 3 04 

1 aeport date 02 07/95 

AVEIULOES f 2 SD A 0.0 * 0.05 

FOR 6 S.MeI.ES YIEm L 



METHOD SUMMARY 
TB m - S O I L  

L I w m  SnarrI~TIrn  

Client Rocketdwe 

Contract R44PJZ94034044 

PTeparatirm batch 2781-016 

A4M-94-0001 N412026-01 

A4M-94-0002 N412026-02 

A4M-94-0003 N412026-03 

1140.5-94-0004 N412026-04 

A4M-94-0005 N412026-05 

A4YiM-94-0006 N412026-06 

A4M-94-0007 N412026-07 

A4M-94-0008 N412026-08 

A4M-94-0009 N412026-09 

A4M-94-0010 N412026-10 

A4M-94-0011 N43.2026-11 

ELK (QC 101226271 N412026-13 

ICS IGC ID-226211 N412026-12 

h i p l i c a t e  (N412026-01) N412026-14 

Lab id l W X 4  

version V e r  1 G 

Form DVD-MS 

Version 3 04 

Report date 02/07/95 1 



METHOD SUM4ARY 
TRmm-SOIL 

LIWID SC~IlLATION 

Client R o c k e  

contract R44PJ294034044 

METHOD PERFORMANCE 
XAB R A W  SOF- HDA AKIQ PREP D I W -  YIELD E f F  COU&T PWRM DRIFT DAYS IUIAL- 
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Client Rocketdvne 
~ntact Leah G .  Guerrero R E P O R T  G U I D E  Contract R44PJZ94034044 

S A M P L E  S U M M A R Y  

The Sample and QC Summary Reports show all samples, including QC 
samples, reported in one Sample Delivery Group LSDG) . 

The sample Summary Report fully identifies client samples and gives the 
corresponding lab sample identification. The QC Summary Report shows at 
the sample level how the lab organized the samples into batches and 
generated QC samples. The Preparation Batch and Method Summary Reports 
show this at the analysis level. 

The following notes apply to these reports: 

* LAB SAMPLE ID is the lab's primary identification for a sample. 

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one 

assigned by a radiochemistry department in a lab. 

* CLIENT SAMPLE ID is the client's primary identification for a 

sample. It includes any sample preparation done by the client 
that is necessary to identify the sample. 

e QC BATCH is a lab assigned code that groups samples to be 

processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not necessarily the same as SDG, which reflects 
samples received and reported together. 

. All Lab Control Samples, Reagent Blanks, Duplicates and Matrix 

Spikes are shown that QC any of the samples. Due to possible 
reanalyses, not all results for all these QC samples may be 
relevant to the SDG. The Lab Control Sample, Reagent Blank, 
Replicate, Matrix Spike and Method Summary Reports detail these 
relationships. 
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T M A / R I C R M O N D  
n&POR'MBG GROUP 6103 

SDG 6103 Client Rocketdvne 
xitact Leah G. Guerrero R E P O R T  G U I D E  Contract R44PJZ94034044 

P R E P A R A T I O N  B A T C H  S U M M A R Y  

The Preparation Batch Sununary Report shows all preparation batches in 
one Sample Delivery Group (SW) with information necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

The preparation batches are shown in the same order as the 

Method Summary Reports are printed. 

* Only analyses of planchets relevant to the SDG are included. 

t Each preparation batch should have at least one Reagent Blank 

and LCS in it to validate client sample results. 

* The QUALIFIERS shown are all qualifiers other than U, J, B, L 

and H that occur on any analysis in the preparation batch. The 
Method Summary Report has these qualifiers on a per sample 
basis. 

These qualifiers should he reviewed as follows: 

X Some data has been manually entered or modified. 
Transcription errors are possible. 

P One or more results are 'preliminary'. The data is not 
ready for final reporting. 

2 There were two or more results for one analyte on one 
planchet imported at one time. The results in DVD may 
not be the same as on the raw data sheets. 

Other lab defined qualifiers may occur. In general, these 
should be addressed in the SDG narrative. 
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T M A / R I C H M O N D  
RBPORTING GROUP 6103 

SDG 6103 client Rocketdvne 
mtact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJZ94034044 

W O R K  S U M M A R Y  

The Work Suaonary Report shows all samples. including QC samples, and all 
relevant analyses in one Sample Delivery Group (SDG). This report is 
often useful as supporting documentation for an invoice. 

The following notes apply to this report: 

TEST is a code for the method used to measure associated 
analytes. Results and related information for each analyte 
are on the Data Sheet Report. In special cases, a test code 
used in the s u m r y  data section is not the same as in 
associated raw data. In this case, both codes are shown on the 
Work Summary. 

SUFFIX is the lab's code to distinguish multiple analyses 
(recounts, reworks. reanalyses) of a fraction of the sample. 
The suffix indicates which result is being reported. An empty 
suffix normally identifies the first attempt to analyze the 
sample. 

The LAB SAMPLE ID. TEST and SUFFIX uniquely identify all 
supporting data for a result. The Method Summary Report for 
each TEST has method performance data, such as yield, for each 
lab sample id and suffix and procedures used in the method. 

PLANCHET is an alternate lab identifier for work done for one 
test. It, combined with the TEST and SUFFIX, may be the best 
link to raw data. 

For QC samples, only analyses that directly QC some regular 
sample are shown. The Lab Control Sample, Reagent Blank, 
Duplicate, Matrix Spike and Method Sununary Reports detail these 
relationships. 

The SAS (Special Analytical Services) Number is a client or lab 
assigned code thac reflects special processing for samples, such 
as rapid turn around. Counts of tests done are lists by SAS 
number since it is likely to affect prices. 
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T M A / R I C H M O N D  
RgpORTIPE3 ORWP 6103 

SDG 6103 /=I R E P O R T  GTJTDE 
Client Rocket 

Contract R44PJZ94034044 
-, ," 
- ,  , 

D A T A  S H E E T  

The Data Sheet Report shows all results and primary supporting 
information for one client sample or Reagent Blank. This report 
corresponds to both the CLP Inorganics and Organics Data Sheet. 

* TEST is a code for the method used to measure an analyte. If 

the TEST is empty, no data is available; the analyte was not 
analyzed for. 

1 The following notes apply to this report: 

+ The LAB SAMPLE ID and TEST uniquely identify work within the 
Summary Data Section of a Data Package. The Work Summary and 
Method Summary Reports further identify raw data that underlies 
this work. 

1 

I The following qualifiers are defined by the D M  system: 

B The RESULT is less than the MDR (Mmrmum Detectable Actlvltyl. 
If the KDA is blank, the ERROR 1s used as the limit. 

The Method Summary Report for each TEST has method performance 
data, such as yield, for each Lab Sample ID and a list of 
procedures used in the method. 

ERRORS can be labeled TOTAL or COUNT. TOTAL implies a 

preparation (non-counting method) error has been added, as 
square root of sum of squares. to the counting error denoted by 
COUNT. The preparation errors, which may vary by preparation 
batch, are shown on the Method Summary Report. 

+ A RESULT can be 'N.R.' (Not Reported). This means the lab did 

this work but chooses not to report it now, possibly because it 
was reported at another time. 

. When reporting a Reagent Blank, a RESULT can be 'N.A.' (Not 

Applicable). This means there is no reported client sample work 
in the same preparation batch as the Blank's result. This is 
likely to occur when the Reagent Blank is associated with 
reanalyses of selected work for a few samples m the SDG. 
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T M A / R I C H M O N D  
REPORTING GROUP 6103 

SDG 6103 Client Rocketdvne 
?tact Leah G. Guerrero GUIDE, cont. Contract R44PJ7.94034044 

DATA SHEET 

J The RESULT is less than the RDL (Required Detection Limit) and 
no U qualifier is assigned. 

B A Reagent Blank associated with this sample had a result without 
a U flag and, after correcting for possibly different aliquots, 
that result is greater than or equal to the MDA for this sample. 

muomally, B is not assigned if U is. When reagent blank 
subtraction is shown on this report, B flags are assigned based 
on the unsubtracted values while U's are assigned based on the 
subtracted ones. Both flags can be assigned in this case. 

For each sample result, all Reagent Blank results in the same 
preparation hatch are compared. The Method Summary Report 
documents this and other QC relationships. 

L Some Lab Control Sample that QC's this sample had a low 
recovery. The lab can disable assignment of this qualifier. 

H Similar to 'L' except the recovery was high 

P The RESULT is 'preliminary' 

X Some data necessary to compute the RESULT. ERROR or MDA was 
manually entered or modified. 

2 There were two or more results available for this analyte. The 
reported result may not be the same as in the raw data. 

Other qualifiers are lab defined. Definitions should be in the 
SDO narrative. 

The following values are underlined to indicate possible problems: 

. An MDA is underlined if it is bigger than its RDL 

. An ERROR is underlined if the 1 . 6 4 5  sigma counting error is 

bigger than both the MDA and the RESULT, implying that the MDA 
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TMA/RICHMOND 
Rl?FilRTItG GROUP 6103 

SDG 6103 Client Rocketd 
?tact Leah G .  Guerrero GUIDE,  COIL^. Contract R44PJ294034044 m 

DATA SHEET 

may not be a good estimate of the 'real' minimm detectable 
activity. 

* A negative RESULT is underlined if it is less than the negative 
of its 2 sigma counting ERROR. 

* When reporting a Reagent Blank, a RESULT is underlined if 
greater than its MDA. If the MDA is blank, the 2 sigma counting 
error is used in the comparison. 
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TMA/RICHMOND 
RBJ?XlTXG GROUP 6103 

S W  6103 Client Rocketdme 
"ontact Leah G. Guerrer REPORT G U I D E  contract R44PJZ94034044 

L A B  CONTROL S A M P L E  

The Lab Control Sample Report shows all results, recoveries and primary 
supporting information for one Lab Control Sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have Similar 

usage. Refer to its Report Guide for details. 

+ An amount ADDED is the lab's value for the actual amount spiked 

into this sample with its ERROR an estimate of the error of this 
amount. 

An amount added is underlined if its ratio to the corresponding 
RDL is outside protocol specified limits. 

* REC (Recovery) is RESULT divided by ADDED expressed as a 

percent. 

* The first, computed limits for the recovery reflect: 

I. The error of RESULT, including that introduced by 
rounding the result prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

e The second limits are protocol defined upper and lower QC limits 
for the recovery. 

* The recovery rs i~lderlined if it is outside either of these 

ranges. 
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T M A / R I C H M O N D  
RBFORTIWG GROUP 6103 

SDG 6103 Client Rocketdvne 
9ntact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJ294034044 

D U P L I C A T E  

The Duplicate Report shows all results, differences and primary 
supporting information for one Duplicate and associated Original sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 

usage. This applies both to the Duplicate and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Duplicate has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTs are underlined. 

* The RPD (Relative Percent Difference) is the absolute value of 

the difference of the RESULTs divided by their average expressed 
as a percent. 

If both RESULTs are less than their MDAs, no RPD is computed and 
a t - ,  is printed. 

Por an analyte, if the lab did work for both samples but has 
data for only one, the MDA from the sample with data is used as 
the other's result in the RPD. 

* The first, computed limit is the sum, as square root of sum of 

squares, of the errors of the results divided by the average 
result as a percent, hence the relative error of the difference 
rather than the error of the relative difference. The errors 
include those introduced by rounding the RESULTS prior to 
printing. 

If this limit is labeled TOT, it includes the preparation error 
in the RESULTs. If labeled CNT, it does not. 

This value reported for this limit is at most 999 

* The second limit for the RPD is the larger of: 

1. A fixed percentage specified in the protocol. 
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TMA/RICHMOND 
RBPORTING GROUP 6103 

SW: 6103 Clzent Rocketdvne 
^ontact Leah G. Guerrero GUIDE, C O I I ~ .  Contract R44PJ294034044 

D U P L I C A T E  

2. A protocol factor (typically 2)  times the average MDA as 
a percent of the average result. This limit applies 
when the results are close to the MDAs. 

I * The RPD is underlined if it is greater than either limit. 

* If specified by the lab. the second limit column is replaced by 
the Difference Error Ratio (DER), which is the absolute value 
of the difference of the results divided by the quadratic sum of 
their one sigma errors. the same errors as used-in the first 
limit. 

Except for differences due to rounding, the DER is the 
same as the RPD divided by the first RPD limit with the 
limit scaled to 1 sigma. 

* The DER is underlined if it is greater than the sigma factor, 
typically 2 or 3, shown in the header for the first RPD limit. 
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T M A / R I C H M O N D  
RBEWRTIXG OROUP 6103 

SIX 6103 Clxent Rocketdvne 
%tact Leah G .  Guerrero R E P O R T  G U I D E  Contract R44PJZ94034044 1 

M A T R I X  S P I K E  

The Matrix Spike Report shows all results, recoveries and primary 
supporting information for one Matrix Spike and associated Original 
sample. 

The following notes apply to this report: 

e All fields in connnon with the Data Sheet Report have similar 
usage. This applies both to the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Spike has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

* An amount ADDED is the lab's value for the actual amount spiked 

into the Spike sample with its ERROR an estimate of the error of 
this amount. 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

* REC (Recovery) is the Spike RESULT minus the Original RESULT 

divided by ADDED expressed as a percent. 

e The first, computed limits for the recovery reflect: 

1. The errors of the two RESULTS, including those 
introduced by rounding them prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT). 
they do not. 

2. The error of ADDED. 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

% The second llmlts are protocol defrned upper and lower QC llmlts 
for the recovery. 
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T M A / R I C H M O N D  
REWRTING GROUP 6103 

SDG 6103 Cllent Rocketdvne 
ntact Leah G. Guerrero GUIDE, c0nt. Contract R44PJZ94034044 I 

M A T R I X  S P I K E  

These limits are left blank if the Original RESULT is more than 
a protocol defined factor (typically 4 )  times ADDED. This is a 
way of accounting for that when the spike is small compared to 
the amount in the original sample, the recovery is unreliable. 

f The recovery is underlined (out of spec) if it is outside either 

of these ranges. 
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T M A / R I C H M O N D  
RBWRmaO WODP 6103 

SDG 6103 Client Rocketdvne 
ntact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJZ94034044 

M E T H O D  S U M M A R Y  

The Method Sunwary Report has two tables. One shows up to five results 
measured using one method. The other has performance data for the 
method. There is one report for each TEST. as used on the Data Sheet 
Report. 

The following notes apply to this report: 

+ Each table is subdivided into sections, one for each preparation 

batch. A preparation batch is a group of aliquots prepared at 
roughly the same time in one work area of the lab using the same 
method. 

There should he Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab policy, Duplicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

* The RAW TEST column shows the test code used in the raw data to 

identify a particular analysis if it is different than the test 
code in the header of the report. This occurs in special cases 
due to method specific details about how the lab labels work. 

The Lab Sample or Planchet ID combined with the (Raw) Test Code 
and Suffix uniquely identify the raw data for each analysis. 

* If a result is less than both its MDA and RDL, it is replaced by 

just 'U' on this report. If it is greater than or equal to the 
RDL but less than the MDA, the result is shown with a 'U' flag. 

The 3 and X flags are as on the data sheet 

e Non-U results for Reagent Blanks are underlined to indicate 

possible contamination of other samples in the preparation 
batch. The Reagent Blank Report has supporting data. 

Lab Controi Sample and Matrlx Spike results are shown as: ok, No 
data, LOW or HIOH, with the last two underlined. 'No data' 
means no amount ADDED was specified. 'LOW' and 'HIGH' 
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T M A / R I C H M O N D  
RBPORTISG GROUP 6103 

SDG 6103 Client Rocketdvne 
GUIDE, cont. Contract R44PJZ94034044 

METHOD S U M M A R Y  

correspond to when the recovery is underlined on the Lab Control 
Sample or Matrix Spike Report. See these reports for supporting 
data. 

Duplicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data' means there was no original 
sample data found for this duplicate. 'OUT' corresponds to when 
the RPD is underlined on the Duplicate Report. See this report 
for supporting data. 

If the MDA column is labeled 'MAX MDA', there was more than one 
result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only those results with RDL equal to the 
smallest one. 

MDAs are underlined if greater than the printed RDL 

Aliquots are underlined if less than the nominal value specified 
for the method. 

Prepareation factors are underlined if greater than the nominal 
value specified for the method. 

Dilution factors are underlined if greater than the nominal 
value specified for the method. 

Residues are underlined if outside the range specified for the 
method. Residues are not printed if yields are. 

Yields, which may be gravimetric, radiometric or some type of 
recovery depending on the method, are underlined if outside the 
range specified for the method. 

Efficiencies are underlined if outside the range specified for 
the method. Efficiencies are detector and geometry dependent so 
this test is only approximate. 

Count times are underlined if less than the nominal value 
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T M A / R I C H M O N D  
RBFORTIW GRMm 6103 

SDG 6103 Client Rocketd 
G U I D E ,  c o n t .  

M E T H O D  S U M M A R Y  

specified for the method 

* Resolutions (as FWWI; Full Width at Half Max) are underlined if 
greater than the method specified limit. 

* Tracer drifts are underlined if their absolute values are 
greater than the method specified limit. Tracer drifts are 
not printed if percent moistures are. 

e Days Held are underlined if greater than the holding time 
specified in the protocol. 

* Analysis dates are underlined if before their planchet's 

preparation date or, if a limit is specified, too far after 
it. 

For some methods, ratios as percentages and error estimates for them are 
computed for pairs of results. A ratio column header like '1.3' means 
the ratio of the first result column and the third result column. 

Ratios are not computed for Lab Control Sample, Reagent Blank or 
Matrix Spike results since their matrices are not necessarily 
similar to client samples'. 

The error estimate for a ratio of results from one planchet reflects 
only counting errors since other errors should he correlated. For a 
ratio involving different planchets, if aC limits are computed based on 
total errors, the error for the ratio allows for the preparation errors 
for the planchets. 

The ratio is underlined (out of spec) if the absolute value of its 
difference from the nominal value is greater than its error estimate. 
If no nominal value is specified, this test is not done. 

For Gross Alpha or Gross Beta results, there may be a column showing the 
sum of other Alpha or Beta emitters. This sum includes all relevant 
results in the DVD database, whether reported or not. Results in the 
sum are weighted by a particles/decay value specified by the lab for 
each relevant analyte. Results less than their MDA are not included. 
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T M A / R I C H M O N D  
REPORTING GROUP 6103 

SDG 6103 Cllent Rocketdvne 
G U I D E ,  c o n t .  Contract R44PJZ94034044 

M E T H O D  S U M M A R Y  

NO sums are computed for Lab Control, Reagent Blank or Matrix Spike 
samples since their various planchets may not be physically related. 

If a ratio of total isotopic to Gross Alpha or Beta is shown. the error 
for the ratio reflects both the error in the Gross result and the sum, 
as square root of sum of squares, of the errors in the isotopic results. 

For total elemental uranium or thorium results. there may be a column 
showing the total weight computed from associated isotopic results. 
Ignoring results less than their MDAs, this is a weighted sum of the 
isotopic results. The weights depend on the molecular weight and 
half-life of each isotope so as to convert activities (decays) to weight 
(atoms). 

If a ratio of total computed to measured elemental uranium or thorium is 
shown, the error for the ratio reflects the errors in all the 
measurements. 
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(5103 235-2633 Fax No. (510) US-M38 

February 8, 1995 

Mr. Alex Klek 
Rockwell International Corp. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91309-7922 

Ref: Customer P.O. No. R44PJZ94034044 
TMAlRichmond Report N4-12-026-6103 

Dear Mr. Klein: 

Enclosed is the ffu2al data report for radiochemistry anatyses on the eleven soil samples collected 
November 17 through November 22. 1994 and received at TMAIRichmond December 9, 1994. 

Since this is our fust report for Rocketdyne, I would like to explain the report format and how 
it relates to the statement of work requirements. 

Case Narrative 
This section conrains all appropriate comments and observations regarding the process in^ of the 
sample. 

Sumnarv Data Section 
This section is the output of our DVD data package prepmfion software. This section begins 
with a report guide, &our the Stunmay Dam Section, that smmxim the subsections included. 
The software bas been customized to reflect the Rockerdyne technical requirements, such as 
minimum yield, spike recovery, Required Detection Limits (RDL's), expected aliquors and 
counting times, etc. The basic premise is that all parameters not in compliance with the 
statement of work are underlined in the repon. Undertlned vaiues should be hdividuaily noted 
and discussed in the case narrative. 

The DVD contains many advanced data verification issues including the foIlowhg 



Mr. Alex Klein 
Rockwell International Corp. 
Rocket* Division 

February 8, 1995 
Page two 

All Blank results greater than the RDL are unde-, 

All Blank results less than the RDL but greater tban the MDA are 
underlined and flagged with a J. 

Please review this report and we can discuss any changes that may be required. 

Sincerely, 

b - ! d  
Guerrero 

Program Manager 



February 8, 1995 

Mr. Alex Klein 
Rockwell International Corp. 
Rocketdyne Division 
6633 Cawga Ave. 
Canoga Park, CA 91309-7922 

Ref: Customer P.O. No. R44PJZ94034044 
TMAIRichmond Report N4-12-026-6104 

Dear Mr. Klein: 

Enclosed is the f i  data report for radiochemistry analyses on the twelve samples collected 
November 22 through November 30, 1994 and received at TMA/Richmond December 9, 1994 
All parameters not in compliance with the Statement of Work are underlined in the report and 
discussed the case narrative. 

Please call if you have any questions regarding this data. 

Sincerely, 

Program Manager 

Enclosure: Data Package 
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SECTION 1 Case Narrative 



TMA/Richmnd 
Report N4-12-033-6104 RockweM International Corp. 
Sample Delivexy Group 6104 Contract R44PJZ94.034044 

Case Narrative February 8, 1995 

1.0 GENERAL 

TMAIRichrnond Delivery Group 6104 is comprised of the ten soil samples and group 
6104A is comprised of the two liquid samples received with the soil samples on 
December 9. 1994. 

2.0 ANALYTICAL NOTES 

The internal quality control consisted 5% each of laboratory control samples, blanks and 
replicates. 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
Notebook pages are included in the data package. 

The blanks and laboratory control samples were created using the 1989 ASTM formula 
for moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consisted of the following: 

NaHCO, 96 mg/L 
CaSO4.2H,O 60 mglL 
Mgso, 60 mglL 

KC1 at 4.0 mglL was specified in the table but not added as KC1 contains natural "K 
which raises the background considerably. 

Tritium Analyses 
Sample 6104-15, the duplicate of sample A4CM-94-0015 was reanalyzed because 
the sample was inadvertently spiked for efficiency determination prior to the 
sample count. 

Strontium-90 Analyses 
Sample 6104-13 (laboratory control sample) was counted for less than the nominal 
200 minutes, however, the MDA was less than the RDL despite the short count 
time. 

Thorium 2301232 Analyses 
Samples A4CM-94-0022, 6104-13 (laboratory control sample) and 6104-14 
(reagent blank) were counted for less then the required 500 minutes, however the 
MDA's were less than the RDL despite the short count times. 

if 



TMA/Richmond 
Report N4-12-033-6104 
Sample Delivery Group 6104 

Case Narrative 

Rockwell International Corp. 
Contract R44PJZ94034044 

February 8, 1995 

2.0 ANALYTICAL NOTJB (cont'd) 

2.4 Uranium 2331234 235,238 Analyses 
Most of the samples were counted for less than the required 720 minutes. Sample 
A4CM-94-0018 had a yield of 29%, slightly less than the required 30%. Positive 
uranium activities greater than the MDA's were detected in most client samples, 
therefore the high MDA's are not a concern. 

2.5 Plutonium 239i240 Analgses 
Sample A4CM-94-0019 and its duplicate (6104-15) were reanalyzed due to poor 
yields. The LCS for the reanalyzis (6104-15, QC ID 22935) was counted for less 
than the required 500 minutes, however the MDA was less than the RDL. The 
MDA's for laboratory control sample 6104-13 (QC ID 22638) and reagent blank 
(6104-14, QC ID 22644) were greater than the RDL. The elevated MDA for the 
LCS is not a problem since the activity of the LCS is so much greater than the 
MDA. The reagent blank MDA is high due to a slightly elevated counter 
background. 

2.6 Gamma Spectroscopy Analyses(S0IL) 
Due to a miscommunication between TMAIRichmond and Rocketdyne less than 
850 g was received. After the samples were sieved the masses were greatly 
reduced and the MDA's exceeded the RDL for most of the samples. 

2.7 Gamma Spectroscopy Analyses (WATER) 
The MDA for the reagent blank (6104-17) processed with the sample was greater 
than the RDL due to an elevated background at the cesium-137 energy (661.6 
KeV) . 
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T M A / R I C H M O N D  
REPORTING GROUP 6104 

S U M M A R Y  D A T A  S E C T I O N  

SDG 6104 
Contact Leah G. Guerrero 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

About this section 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Reagent Blanks 

Lab Control Samples 

Duplicates 

Data Sheets 

Method Summaries 

Report Guides 

End of Section 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.04 

7 
Report date 02/07/95 



T M A / R I C H M O N D  
REPORTING ORMm 6104 

SDG 6104 Claent Rocketdvne 
ntact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJ294034044 

A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Data Summary Section of a Data Package has all data, in several 
useful orders, necessary for first level, routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details. 

The Data Summary Section has several groups of reports: 

SAMPLE SUMMARIES 

The Sample and QC Summary Reports show all samples, including QC 
samples, reported in one SDG. These reports cross-reference client 
lab sample identifiers. 

PREPARATION BATCH SUMMARY 

and 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks. 

LAB CONTROL SAMPLES 

The Lab Control Sample Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DUPLICATES 

.SPORT GUIDES 
Page 1 

SUMMARY DATA SECfIOPI 
Page 1 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form Dm-RG 
Version 3.04 

Report date 02 07 95 



TMA/RICHIOND 
REFOFSING G&ZOUP 6104 

SDG 610 Client Rocketdvne 
ntact Leah G .  Guerrero GUIDE, c o n t .  contract R44P5294034044 

A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Duplicate Reports, one for each Duplicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIXES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDO, show all 
results and primary supporting information for these samples. 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG, show all 
results, QC and method performance data for one analyte on one or two 
pages. (A test is a short code for the method used ro do certain work 
to the client's specification.) 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports. have 
documentation on how to read the associated reports. 

LWRT GUIDES 
Page 2 

SUTWARY DATA SECPIOS 
Page 2 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-RG 
Version 3.04 

Report dare 02/07/95 



SAMPLE SUHBSARY 
Client Rocket 

A4M-94-0013 

A4M-94-0014 

A4M-94-0015 

A4M-94-0016 

A4M-94-0017 

A4M-94-0018 

A4M-94-0019 

A4M-94-0020 

A4CM-94-0021 

A4CM-94-0022 

Reagent Blank 

Reagent Blank 

Reagene Blank 

Lab Control Sample 

Lab Control Sample 

Lab Control Sample 

hiplicaee (N412033-05) 

SSFL AREA 4 

SSFL AREA 4 

SSFLAREA4 

SSFL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SSPL AREA 4 

SSFL AREA 4 

SSFL AREA 4 

ssn ARE2 4 

SSFL AREA 4 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

Lab id WR'i 

Version Ver X. 0 1 

FOnr Dm-CS I ! 
Version 3.31 8 

Repox dace 02/07/95 
+ 



SCG 6104 

%act Leah 0 Duerrero Contract R44RiZ94034044 1 

Reagent Blank SOIL 

lab Control S q l e  SOIL 

A4M-94-0013 

A4M-94 -0014 

A4M-94-0015 

A4M-94-0016 

A4M-94-0011 

MM-94-0018 

A4M-94-0019 

A4M-94-0020 

A4M-94-0021 

A4M-94-0022 

Reagent El& 

Reagent Blank 

L& Control Sample 

Lab Control Sample 

Duplicate iN412033-05) 

SOIL 

M I L  

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

4c S m Y  

?age i 

SiQBMRY DATA SECIION 

Page 4 

Lab id TKAN 

PK%oco~ ROfKElPYm 

vers~on irer 1 0 

Ver910n 3.04 

Reporr date 02/07/95 



6 1 GRWP 6104 I- I 

Cl~ent Rocketdvnc 

?tact Leah G Guerrero PREP BATCH SUMMARY contract R44PJZ94034044 

PREP?xATION ERlKm PmuaZmS ARALYZED W I -  

aATf23i 2a i ffimW UORB RE BLAKR LCS DUP/ORIG nS/ORIG PIERS 

Alpha S p e r r r O S m W  

OU SOIL Plutonium, Isotopic in Soil 2781-0168 5.0 1 

2781-024 5.0 9 

19 SOIL Thorium, Isotopic in Soil 2781-024 5.0 10 1 1 l/l 

U SOIL Uranium, Isotopic in Soil 2781-024 5.0 10 1 1 1/1 

Beta Counting 

SR SOIL Strontium, Total in Soil 2781-024 10.0 10 1 1 111 

G a m a  SpectmscoW 

OAM SOIL G e m  Scan 2781-024 15.0 10 1 1 l/l 

L i ~ i d  Scintillation 

X SOIL Ritium-Soil 2781-024 10.0 10 1 1 O/l 

2781-024B 10.0 1 1 1/0 

Ib!olicates and Matrix Spikes are those with original (Client1 sample in this Sample Delivery Group. 
, , ,  

,,k and Lcs planchets are those in the same preparation batch as same Client. Duplicate or Spike sample. 
. . ....,, 



I ltact Leah G Guerraro WORK SUMMARY 
Client Rocket 

Contract R44PJZ94034044 

a r m  SWLE ID fds sae~a ID 
raCATSOt2 FaSRUI comBCmD SUP- 

IXS-IQDY SRSW PUWaQI TEST FIX ANALrZBD REVIgWgD BY HFPBM) 

A4CM-9'L-0013 N412033-03 6104-003 GAM 01/23/95 Gamm Scan 

ssn AREA 4 SOIL 11/22/94 6104-003 H 12/22/94 nitium-soil 

12/09/94 6104-003 PU 01/16/95 Plutonium, lsotapic in Soil 

6104-003 SR 01/14/95 Strontium, Total in Sail 

6104-003 TH 01/13/95 Thorium, Isotopic in Soil 

6104-003 U 01/15/95 Uranium. Isotopic in Soil 

A4M-94-0014 N412033-04 6104-004 WU( 01/23/95 Ga- Scan 

SSn AREA 4 SOIL 31/23/94 6104-004 H 12/22/94 Tritium-Soil 

12/09/94 6104-OD4 W 01/14/95 Plutonium, I~otopic in Soil 

6104-004 SR 01/14/95 Strontium, Total in Soil 

6104-004 TH 01/13/95 Thorium, Isocopic in Soil 

6104-004 U 01/15/95 Uranium, Isocopic in Soil 

A4CM-94-0015 N412033-05 6104-005 GAM 01/23/95 Ga- Scan 

SSFL AREA 4 SOIL 11/23/94 6104-005 H 12/22/94 Tritium-Soil 

12/09/94 6104-005 PU 01/14/95 Plutonium. Isotopic in Soil 

6104-005 SR 01/14/95 strontium, Total in Soil 
, , 

6104-005 TIli 01/14/95 Thorium. Isoiopis in Soil 

.. ~. 6104-005 U 01/15/95 Uranium. Isoropic in Soil 

A4CW-94-0016 N412033-06 6104-PO6 W 01/23/95 

SSFL AREA 4 SOIL 11/23/94 6104-006 H 12/22/94 

12/09/94 6104-006 W 91/14/95 

6104-006 SR 01/14/95 

6104-006 TH 01/14/95 

6104-006 U 01/15/95 

Ga- Scan 

hitium-Soil 

Plutonium. Isotopic in Soil 

Strontium. Tocal in soil 

Thorim, Isotopic in Soil 

Uranium, Isoiopic in Soil 

A4CM-94-0017 

SSFL AREA 4 

N412033-07 6104-007 GAM 

SOIL 11/28/94 6104-007 X 

12/09/94 6104-007 PU 

6104-007 SR 

6104-007 TH 

6104-007 U 

G a m  Scan 

Tritium-Soil 

Plutonium, Irotopic in Soil 

Strontium, Total in Soil 

Thorium, Isoiopic in Soil 

Uranium, isotopic in Soil 

JRK SmEmRY 

Page 1 

SCtWARY DATA SECTION 

Page 6 



WORK SUMMARY, cont. 

A4M-94-0018 N412033-08 6104-008 GAM 01/24/95 

ssn AREA 4 SOIL 11/28/94 6104-008 H 12/22/94 

12/09/94 6104-008 W 01/14/95 

6104-008 SR 01/14/95 

6104-008 18 01/14/95 

6104-008 U 01/15/95 

Gamme Scan 

Tzitiurs-Soil 

Plutonium, Isotopic in Sail 

Strontium, Total in Soil 

Thorium, Isotopic in Soil 

Uranium, Isotopic in Sail 

A4M-94-0019 

SSFL AF'.!3A 4 

D a m  Scan 

Tritium-Mil 

Plutonium. Isotopic in Sail 

Strontium, Total in Soil 

Thorim. Isotopic in Soil 

Uranium. Isotopic in Soil 

A4M-94-0020 

ssn AREA 4 

N412033-10 6104:OlO GAM 

SOIL 11/29/94 6104-010 H 

12/09/94 6104-010 PU 

6104-010 SR 

6104-010 TH 

6104-010 U 

Ga- Scan 

Tritium-soil 

Plutonium. Isotopic in soil 

Strontium. Total in Soil 

Thorium, Isotopic in Soil 

Uranium, Isotopic in Soil 

A4M-94-0021 N412033-11 6104-011 GAM 01/24/95 Ga- Scdn 

SSFL AREA 4 SOIL 11/30/94 6104-011 H 12/22/94 Witium-Soil 

12/09/94 6104-011 PU 01/14/95 Plutonium. Isotopic in Soil 

6104-011 SR 01/14/95 Strontium. Total in Soil 

6104-011 TH 01/14/95 Thorium, Isotopic in Soil 

6104-011 U Ol/lS/SS Uranium, Isotopic in Soil 

A4M-94-0022 N412033-12 6104-012 GAM 01/24/95 

ssn APIA 4 SOIL 11/30/94 6104-012 H 12/22/94 

12/09/94 6104-012 PU 01/16/95 

6104-012 SR 01/14/95 

6104-012 TX 01/16/95 

6104-012 U 01/15/95 

Ga- Scsn 

Tritium-Soil 

Plutonium. Isotopic in Soil 

StroNium. Total in Sail 

Thorium. Isotopic in soil 

Uranium, Isotopic in Soil 

Reagent sla& ~412026-16 6103-016 PU 01/19/95 Plutonmm. 1sotopzc in So11 

SOiL 

JRK 

Page 2 

Ssml&RY DATA SECTION 

Page 7 

Lab id T8S.N 

Version 3.04 

Repert dace o2/07/95 





1; - ,fact Leah G .  Ouerrero 

. .,:. 

TMA/RICHMOND 
RBPMDMG GROUP 61% 

WORK SUNMARY, cont. 
Client Rocketdyne 

Contract R44RTZ94034044 

COUNTS OF TESTS BY SAMPLE TYPE 
TESP SASW K S ~ O D  BEPWERCE: a r m  HORE RE BLANK ISS DUP SPIKE 

ORM Gamna Scan 10  

B Tritium-Soil EPA 906.0:  ASlM 2476-81 1 0  

PU Plutonium, Isotopic in soil HASL 30O/PU-02 10  

SR Strontium. h t a l  in soil HnsL 3OO/SR-01.-02 1 0  

TR Thorium, lsoropic in soil 1 0  

rl Uranium. lsotopi~ in Soil  KRSL 300/U-04 1 0  

JRK S m X u Y  

Page 4 

-Y DAT.4 SECTION 

Page 9 

! 
Lab id Y A Y  i 

P~0tec01 . i ^C:aTDYE i 
Version 'Ytz l.0 

Form ::?-CUS i 
Version 5 . 5 4  ! 

Report dare :2i07/95 j 



TMA/RICHMOND 
BgPORTIEG GROUP 6104 

REAGENT BLANK 

I SDG 6104 Client Rocketdvne 

Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-16 Client sample id Reasent Blank 

Dept sample id 6103-016 Material/Matrix SOIL 

RESULT 2a ERR MIA RDL QUU.1- 

AIVAI.YTE CnS li0 pti/g (COUNT) pCi/g pCi/9 PIERS TEST 

Thorrum 230 14269-63-7 0.1 TR 
Thorlum 232 7740-29-1 0.1 TH 
Plutonium 238 13981-16-3 0.002 PU 

Plutonium 239/240 10-12-8 0.001 0.01 PU 

.'EAGENT BraNKs 
Page i 

SUUMARY DATA SECTION 

Page 10 

Lab ~d THAN 
Protocol ROCKETDYNE 

Vers~on Ver 1.0 

Form Dm-DS 

Version 3.04 

Report dace 02/07/95 



T M A / R I C H M O N D  
RBPORTIBG GROUP 6104 

R E A G E N T  BLANK 

SMj 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-14 Client sample id Reasent Blank 
Dept sample id 6104-014 Material/Matrix SOIL 

RBSULT 2U ERR MDA RDL QmulI - 
ANALlTB CAS NO pCi/g ( C o r n )  pCi/g pCi/g PIBFS TgSP 

Tritium 0.082 0.5 H 
Strontium 90 10098-97-2 0.049 0.5 SR 
Thorium 230 14269-63-7 0.020 0.1 TH 
Thorium 232 7740-29-1 0.020 0.1 TH 
Uranium 233/234 11-08-5 0.007 0.01 U 
Uranium 235 14117-96-1 0.006 0.01 U 
Uranium 238 7440-61-1 0.002 0.01 U 
Plutonium 238 13981-16-3 0.008 PU 
Plutonium 239/240 10-12-8 0.008 0.0; PU 
!AMMA SCAN ANALYTES 
..:..assium 40 , . ,  GAM 
. . 

bdomiun 51 GAM 
Manganese 54 GAM 
Cobalt 58 C-AM 
Iron 59 G AM 
Cobalt 60 G AM 
Zinc 65 G AM 
Niobium 94 GAM 
Ruthenium 103 GAM 
Ruthenium 106 GAM 
Tin 113 G AM 
Cesium 134 G AM 
Cesium 137 0.02 G AM 
Cerium 144 0 AM 
Europium 152 CAM 
Europium 154 G AM 
Europium 155 G AM 
Radium 226 GAM 

rhorium 232 GAM 

&GENT BLP2KS 
Page 2 

SBWARX DATA SECTION 
Page 11 

- 

Protocol ROCKET3YNE 
VrrSlOn Ver 1 i 

Form D m - D S  

Ve~slon 3.04 
Repor: date 02/07/95 



T M A / R I C H M O N D  
RgWRTING GROUP 6104 

R E A G E N T  BLANK 

SDG 6104 Client Rocketdwe 
Contact Leah G. Guerrero Contract R44PJ294034044 

I Lab sample id N412033-19 Client sample id Reaqent Blank 
Dept sample id 6104-019 Material/Hatrix SOIL 1 

RBSULT 2UE(B. HDA RDL c?'JALS- 

-m CAS RO pci/g ( )  pCi/g pa/g PIERS - 
I Tritium 0.079 0 . 5  I 

d A G m  BJAmS 
Page 3 

SDBRARY DATA SECTION 

Page 12 

Lab i d  TMAN 

Protocol ROCKETDYNE 
Version Ver 1 . 0  

Fom DVD-DS 
Version 3.04 

Report d a t e  02/07/95 



TMA/RICHMOND 
BgpOg1RS CgOUP 6104 

LAB CONTROL SAMPLE 

I Sffi 6104 

ContaCE Leah a. Guerrem 

Client Rocketdvne 

Contract R44A7294034044 

lab saolple i d  N412026-15 Clierit s a q l e  i d  Lab C m t m l  Sawle 

Dept sample i d  6103-015 mterial/NaCrix 

T 2s ERR W A  RDL W A U -  ADDED 20 ERR REC 30 LNTS PROTOCoL 

Thorium 232 

Plutonium 238 

Plutonium 239/240 

Lh dNTR0L SUWLES 

Page 1 

DATA SECTIOtj 

?age 13 

Lab ld m?m 
PTOCOCO~ ROCKETO'MZ 

Verslon Ver 1 . 0  

form DVD-tCS 

Version 3 .04 

Reporf date 02/07/95 



TMA/RI CHMOND 
RgWRfMG (iROUP 6104 

LAB CONTROL SAMPLE 

SDG 6104 Client Rocketdyne 

contact p a h  G. Ouerrcro concract RllCRn94034044 

~ a b  sample i d  N412033-13 clienr sample i d  Lab Contml Samle 

m p t  sample i d  6104-013 UaCerial/Matrix SOIL 

1-_ COWEWL SAXPLES 

Page 2 

S2WARY DATA SECTION 

Page 14 



LAB CONTROL SAMPLE 

SIX 6104 

Contact Mait G .  Gutrrtm 

Lab sample id N412033-18 

Dept sample id 6104-018 

Client sample id Lab Control Saamle 

E(aterial/Matrix SOIL I 

L NFROL SAMPLES 

Page 3 

SWSARY DATA SECTION 

Page 15 

Lab rd W M  

Protoc01 X o C r n Y N E  

, Versmn Ver I 0 

FOnn Dm-LCS 

Version 3 04 

Report dare 5 2 / 5 7 / 9 5  



DUPLICATE 

SCG 6104 Cliurt Rwketdyne 

Contact Leah G. Guerrem Contract R44R1294034044 

DUPLICATE ORIGINz& 

Lah sample id N412033-15 Lsb sample id N412033-05 Client saaple id A4M-94-0015 

Dept s w l e  id 6104-015 Depc sample id 6104-005 mcation/Matrix SSPL RREA 4 SOIL 

Received 12/09/94 Collected 12/23/94 

Chain of -tody id 

Tritium 

Strontium 90 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutoniwn 238 

mium 239/240 

'(r.;:h SCAN ANALYTES 
Potassium 40 

Riromiun 51 

Mangmese 54 

Cobalt 58 

1 m n  59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Eumpivm 152 

Eur*plu* 154 

Europium 155 

iradiun 226 

H 

SR 

TH 

TH 

U 

U 

u 
PU PU 

WLM 

WLM 

GAM 

GAM 

GAM 

GAM 

WLM 

WLM 

WLM 

UUVl 

GAM 

GAM 

GAM 

GEM 

WLM 

u 
" 

GEM 0 7s 

r m 1 C A T E s  

Page 1 

DATA SECTION 

Page 16 

lab id ??.AW 

?rococo1 ROCKZTDYNE 

version ver : 0 I 

Form Dm-DU? 

versmn 3 OC 

Report date 02/07/95 
i 
I 



DUPLICATE, cont. 

SW 6104 C l i ~ t  Rocketdvne 

Contact leah G. Guerrero Contract R44P5294034044 

WPLIULlF O R I G I N a  

Lab suople id N412033-15 Lab sample id N412033-05 Client sample id M(M-94-0015 

Dept s a ~ l r  id 6104-015 Dept s w l e  id 6104-005 TDcation/Matrix SSFL AREA 4 

Received 12/09/94 Collected 11/23/94 

Chain of custody id 

l 
JvF.LICATES 

Page 2 

-Y DATA SECI'ION 

Page 17 



TMA/RICHMOND 
BEPORTING GROUP 6104 

D A T A  S H E E T  

SMj 6104 Client Rocketdvne 
Contact Leah G.  Guerrero Contract R44PJZ94034044 

Lab sample id N412033-03 Client sample id A4CM-94-0013 
Dept sample id 6104-003 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
Chain of custody id 

BgSIfLT 2agRR HDA RDL QVALI- 

miALYTE CAS A0 pCi/g (COIlPlT) pCi/g pCi/g PIERS TES: 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 2331234 
Uranium 235 
Uranium 238 
Plutonium 238 
,, . . 
..itonium ... 239 1240 

, . . ,., 
.::;.&A SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Sin 113 
Cesium 134 
Cesium 137 
Cerium 144 
europium 152 
Europium 154 
Buropium 155 
Zadium 226 

H 
SR 
TH 
TH 
U 
U 
u 
PU 
PU 

G AM 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

3ATA SHEETS 
Page 1 

SUUIUXY DATA SEi3Ia 
Page 18 

1 Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

F o n  DM-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
RBWRTfAG GROUP 6104 

N43.2033-03 A4m-94-OOl3 
D A T A  S H E E T ,  c o n t  

SDG 6104 Client Rocketdvne 
Contact Leah G. Guerrero contract R44PJZ94034044 

Lab sample id N412033-03 Client sample id A4Ct4-94-0013 
Dept sample id 6104-003 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
Chain of custody id 

T 2u ERR W A  RDL QUALI- 

AHAI.YTB CAS NO pCi/g ( a )  pCi/g pCi/g PIBRS TEST 

I Thorium 232 0.28 

dATA SHEETS 
Page 2 

SOMWsXY DATA SECITIOX 
Page 19 

Lab ld THAN 
Protocol ROCKETDYNE 
VerSLon Ver 1.0 

Form IIM-DS 
Verslon 3 04 

Report date 02 07 



T M A / R I C H M O N D  
REPORTIAD GROUP 6104 

D A T A  S H E E T  

SM: 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412033-04 Client sample id A4CM-94-0014 
Dept sample id 6104-004 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/23/94 

Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

P.lutonium 238 . . 
. .  .tonium 239/240 . , 

&&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 

Ruthenium 106 
Fin 113 
2esium 134 
Zesium 137 

2erium 144 
luropium 152 
3uropium 154 
Puropium 155 
laciium 226 

RBSaT 2u EBR MDA RDL QUiU.1- 

CAS NO pCi/g (COUBPI pCi/g pCi/g FIERS TEST 

0.05 0.02 U GAM 

0.3 U G AM 

0.1 U GAM 

0.06 ll G AM 
0 l U G AM 

G AM 

SATA SHEETS 
Page 3 

SIRMARY DATA SECPION 
Page 20 

Lab id TMRN 
Protocol ROCKETDYNE 
version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
REPORTIAO GROUP 6104 

D A T A  SHEET, c o n t  

SDG 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-04 Client sample id A4CM-94-0014 
Dept sample id 6104-004 Location/Matrix SSPL AREA 4 SOIL 

Received 12/09/94 Collected 11/23/94 
Chain of custody id 

T 2 8 -  MDA BDL WALT- 
ANAL= CAS NO pCi/g ( C o r n )  pCi/g pCi/g PI- TEST 

I Thorium 232 0.24 

ATA SaBETS 
Page 4 

Su1.IHARY DATA SECTION 
Page 21 

Lab id 'WAN 

Protocol XOCKETDYNS 
Version Ver 1.0 

Form 3W-DS 

Version 3.04 
Report date 32/07/95 



TMA/RICHMOND 
REEURTII?G GROUP 6104 

DATA SHEET 

SDG 6104 Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-05 Client sample id A4M-94-0015 
Dept sample id 6104-005 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/23/94 
Chain of custody id 

RESULT 2aBRR KDA RDL QUALI - 
ANaLm CAS NO pCi/g (Corn )  p C i / y  pCi/g FIERS TrmI 

Tritium 0.072 0.5 H 
Strontium 90 10098-97-2 0.083 0.5 SR 
Thorium 230 14269-63-7 0.13 0.1 TH 
Thorium 232 7740-29-1 0.16 0.1 TH 
Uranium 233/234 11-08-5 0.065 0.01 U 
Uranium 235 14117-96-1 0.014 0.01 U 

Uranium 238 7440-61-1 0.066 0.01 U 
Plutonium 238 13981-16-3 0.011 PU 

:onium 239/240 10-12-8 0.008 0.01 PU 
L .MA SCAN ANALYTES 
Potassium 40 0.96 DAM 

Chromiun 51 GAM 

Manganese 54 G AM 

Cobalt 58 GAM 
Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103 G AM 

Ruthenium 106 GAM 

Tin 113 GAM 

Cesium 134 G AM 

Cesium 137 0.02 GAM 

:erium 144 G AM 

Europium 152 GAM 

Europium 154 G AM 

Juropium 155 CAM 

Zadium 226 0.087 GAM 

JATA SHEETS 
Page 5 

SOUMARY DATA SECTION 
Page 22 

/ Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
VersLon 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
RBIPORTIWG GROUP 6104 

D A T A  SHEET, c o n t  

SDG 6104 . Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-05 Client sample id A4m-94-0015 
Dept sample id 6104-005 Location/Matrix SSPL AREA 4 SOIL 

Received 12/09/94 Collected 11/23/94 
Chain of custody id 

JATA SIIBETS 
Page 6 
DATA SBCI'IOB 

Page 23 

Lab id TMAN 
Protocol ROCKETDYNE 

Version Ver 1.0 
Form DVD-DS 

Version 3.04 
Report date 02/07/95 



T M A / R I C H M O N D  
RgPORTMe QZOUP 6104 

D A T A  S H E E T  

SDG 6104 Client Rocketdvne 
Contact Leah G. Guerrero contract ~44~5294034044 

Lab sample id N412033-06 Client sample id A4CM-94-0016 
Dept sample id 6104-006 location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/23/94 

Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 . , 
, , 

:onium 239/240 

'-,:.:.%A SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
G AM 
GAM 
G AM 
GAM 
G AM 
GAM 

ATA SHEETS 
Page 7 

SJBMARY DATA SECTION 
Page 24 

Lab id TMAN AN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Verslon 3.04 

Report date 02/07/95 



- 

RBPORTING GROUP 6104 

A 4 0 l - 9  

D A T A  S H E E T ,  c o n t  

I SDO 6 1 0 4  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ7.94034044 

Lab sample id N 4 1 2 0 3 3 - 0 6  Client sample id A4CM-94-0016 
Dept sample id 6 1 0 4 - 0 0 6  Location/Matrix SSFL AREA 4 SOIL 

Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 3 / 9 4  
Chain of custody id 

T 21rgag m A  ?2DL QUALI- 
CAS SO p C i / g  ( )  pCi/g p C i / g  FIERS TEST I 

::.. . . . . . . . . . . . .  ................ ........ 
: ;.:=;:.~.3 .:. :,.;; . .  ................. .~ :  :,:: . . . .  .... .......... Thorium 2 3 2  . : ....... :' .... ?.: .. 0 . 1 4  i~:::.,;~ . . . . .  . ~ . . ,  ....... ..:. :::' .T;:;: ::, :~ DAM 

JATA SHEETS 
Page 8 

SWt4hP.Y DATA SECTION 
Page 25 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver i. 0 

Form DVD-DS 
Version 3 . 0 4  



T M A / R I C H M O N D  
RBPOBTIRG GROUP 6104 

N412033-07 A4Cl4-94-00x7 

D A T A  S H E E T  

SDG 6104 Client Rocketdvne 
Contact Leah G.  Guerrero Contract ~ 4 4 ~ 5 2 9 4 0 3 4 0 4 4  

Lab sample id N412033-07 Client sample id A4CM-94-0017 
Dept sample id 6104-007 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/28/94 

Chain of custody id 

RESULT 2 0  BRR KDA RDL QUALI- 
AB7S.m CAS NO pCi/g (COUNT) pci/g pCi/g FIERS TEST 

- - 

Tritium 0.075 0.5 H 
Strontium 90 10098-97-2 0 .059 0 .5  SR 
Thorium 230 14269-63-7 0.12 0 . 1  TH 
Thorium 232 7740-29-1 0 .12  0 . 1  TH 
Uranium 233/234 11-08-5  0.075 0 . 0 1  U 
Uranium 235 14117-96-1 0 .018 0 .01  U 
Uranium 238 7440-61-1  0.074 0 .01  U 

tonium 238 13981-16-3 0.010 PU 
tonium 239/240 10-12-8 0 .008 0 .01  PU 
MA SCAN ANALYTES 

1 . 2  GAM 

Chromiun 5 1  GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 GAM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103  GAM 

Ruthenium 1 0 6  G AM 

Tin 113 GAM 

Cesium 134 G AM 

'ksium 137 0 .02  GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

?erium 144 

Europium 152 

?uropium 154 

3uropium 1 5 5  

Tadium 226 

IATA SHEETS 
Page 9 

SUMNARY DATA SECTION 
Page 26 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
REEORTING =UP 6104 

DATA SHEET, COnt 

SDG 6104 Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-07 client sample id A4CM-94-0017 

Dept sample id 6104-007 ~ocation/Matrix SSFL AREA 4 SOIL 
Received 12/09/94 Collected 11/28/94 

Chain of custody id 

JATA SHEETS 
Page 10 

S7JU#ARY DATA SECfION 
Page 27 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
RBPORTIUG GROUP 6104 

D A T A  S H E E T  

- - 

SDG 6104 Client Rocketdvne 
Contact Leah G .  Guerrero Contract R44PJ294034044 

Lab sample id N412033-08 Client sample id A4CM-94-0018 
Dept sample id 6104-008 Location/Matrix SSFL AREA 4 SOIL 

Recelved 12/09/94 Collected 11/28/94 
Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
"'utonium 238 

. -  -. tonium 2391240 
&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Pin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Zuropium 152 
Suropium 154 
3uropium 155 
tadium 226 

a 
SR 
TH 
TH 
U 
u 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 
GAM 

GAM 

GAM 

CAM 

OATA SKEETS 
Page 11 

S- DATA SECI'ION 
Page 28 

Lab idrTMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



TMA/RICHMOND 
REWRTING GROUP 6104 

H412033-08 A4m-94-0018 

DATA SHEET, c o n t  

SM: 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab saraple id N412033-08 Client sample id A4M-94-0018 
Dept sample id 6104-008 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/28/94 
Chain of custody id 

RESULT 2a ERR llDA BDL QmI.1- 
AHALYTE CAS M) pCi/g ( C o r n )  pCi/g pCi/g FIERS TEST 

I Thorium 232 0.25 GAM I 

JATA S-S 
Page 12 

SUMMB3.Y DATA SECTION 
Page 29 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
RBPORTING GROUP 6104 

A412033-09 A4tW-94-0019 
D A T A  S H E E T  

SDG 6104 Client Rocketdyne 
Contact Leah G. Guerrero Contract ~44~5294034044 

Lab sample id N412033-09 Client sample id A4CM-94-0019 
Dept sample id 6104-009 Location/Matrix SSR AREA 4 SOIL 

Received 12/09/94 Collected 11/29/94 
Chain of custody id 

RESDLT 20KBR MIA RDL pmrr;r- 
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
olutonium 238 

. .tonium 239/240 
,.'&A SCAN qNALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 
GAM 
G AM 
GAM 
GAM 
G AM 
G AM 
GAM 
GAM 
G AM 
GAM 
GAM 
GAM 
GAM 
G AM 
GAM 
GAM 
GAM 

3ATA SHgETS 
Page 13 

SUMMARY DATA SEffION 
Page 30 

I Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

?om Dm-DS 
Verslon 3.04 

Report date 02/07/95 



THA/RICHMOND 
RJlWRTIlWi OR- 6104 

DATA SHEET, c o n t  

SM: 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-09 Client sample id A4CM-94-0019 
Dept sample id 6104-009 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/29/94 
Chain of custody id 

B~SULT 2 a m ~  MDA RDL QUALI- 
ABaLrrE CAS SO p C i / g  (COOWT) pci/g p C i / g  PIERS TEST 

Thorium 232 0.22 GAM 

JATA SHEETS 
Page 14 

S!3MMAiZY DATA SECTION 
Page 31 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.04 

Report date 02/07/95 



T M A / R I C B M O N D  
RBWRTIEG GROUP 6104 

D A TA S H E E T  

SDG 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-10 Client sample id A4CM-94-0020 
Dept sample id 6104-010 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/29/94 
Chain of custody id 

RKSULT Z Q B R R  EIDA RDL QVALI- 

imzi~m CAS XO pci/g (mum) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
p'utonium 238 

, . :onium 239/240 
&&A SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
2esium 134 
Zesium 137 
:erium 144 

Suropium 152 
iuropium 154 
3uropium 155 
iadium 226 

H 
SR 
TH 
TH 
u 
u 
U 
PU 
PU 

GAM 
G AM 
GAM 
GAM 
GAM 
G AM 
GAM 
GAM 
G AM 
GAM 
GAM 
G AM 
GAM 
G AM 

GAM 
SAM 
GAM 
SAM 

dATA SEIEETS 
Page 15 

SR%4?iRY DATA SECPION 
Page 32 

I Lab id TEIaX 
Protocol ROCKZTDYNE 
VerSlon Ver r .  0 

Form Dm-3s 

Sersion 3.0.: 
Report date 02/07/95 



TMA/RICHMOND 
R B P O m  GROUP 6104 

D A T A  SHEET, C O A t  

SDG 6 1 0 4  Client Rocketdme 
Contact Leah G. Guerrero Contract R44PJ2.94034044 

Lab sample id N 4 1 2 0 3 3 - 1 0  Client sample id A4CM-94-0020 

Dept sample id 6 1 0 4 - 0 1 0  Location/Matrix SSFL U S A  4 SOIL 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 9 / 9 4  

Chain of custody id 

OATA SIIE'ETS 
Page 16 

SUMWIRY DATA SECTION 
Page 3 3  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 
Version 3.04 

Report date 0 2 / 0 7 / 9 5  



T M A / R I C H M O N D  
RBPORTIlYG GROUP 6104 

D A T A  SHEET 

SDG 6104 Client Rocketdvne 
Contact Leah G. Guerrero contract R44PJZ94034044 

Lab sample id N412033-11 Client sample id A4m-94-0021 
Dept sample id 6104-011 Location/Matrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/30/94  

Chain of custody id 

RESIXIT 2UERB MIA RDL QUAX.1- 
A~~A.LYTB CRS BTO pci/g (COUNT) pci/g pci/g PI= TEST 

Tritium 
Strontium 90 
Thorium 230 

Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
n'utonium 238 

~tonium 239/240 
s h l A  SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 

Cobalt 5 8 
Iron 59 

Cobalt 60 
Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 
fin 113 
:esium 134 
3esium 137 
lerium 144 
hropium 152 
guropium 154 

Iuropium 155 
tadium 226 

DATA SXEFfS 
Page 17 

SUHMRY DATA SECfION 
Page 34 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DM-DS 
Version 3 . 0 4  

Report date 02/07/95  



TMA/RICHMOND 
RBWRTING GROUP 6104 

N4l2033-11 A4U4-94-0021 
DATA SHEET, c o n t  

SIX 6104 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-11 Client sample id A4CM-94-0021 
Dept sample id 6104-011 LocationlMatrix SSFL AREA 4 SOIL 

Received 12/09/94 Collected 11/30/94 
Chain of custody id 

I Thorium 232 0.29 I 

3ATA SHEETS 

Page 18 
S W Y  DATA SECTION 

Page 35 

Lab id TMAN 
Protocol ROCKETDYNE 
Versron Ver 1.0 

F o m  DM-DS 

Version 3.04 



T M A / R I C H M O N D  
RBWRTIEG GROUP 6104 

N412033-12 A4a-94-0022 
D A T A  S H E E T  

SDO 6104 Client Rocketdvne 
Contact Leah G .  Guerrero Contract R44PJz94034044 

Lab sample id N412033-12 Client sample id A4cM-94-0022 
Dept sample id 6104-012 lacation/Matrix SSPL ARFA 4 SOIL 

Received 12/09/94 Collected 11/30/94 
Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

qlutoniurn 238 
tonium 239/240 

- . A M A  SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 

Cobalt 60 
Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 

Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 

Europium 155 
Radium 226 

0.5 X 
0.5 SR 
0.1 TH 
0.1 TH 
0.01 U 
0.01 U 

0.01 U 
PU 

0 01 PU 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

DAM 

DAM 

GAM 

G AM 

GAM 

GAM 

0.02 GAM 

GAM 

GAM 

GAM 

GAW 

GAM 

JATA SHEETS 
Page 19 

SUMMARY DATA SEFI'ION 
?age 36 

I Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D W - D S  

Version 3.04 
Report date 02/07/95 



T M A / R I C E M O N D  
REPORTISG GROUP 6104 

D A T A  SHEET, cont 

SDG 6104 Client Rocketdyne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-12 Client sample id A4CM-94-0022 
Dept sample id 6104-012 Location/Matrix SSPL AREA 4 SOIL 

Received 12/09/94 Collected 11/30/94 
Chain of custody id 

JATA SAGETS 
Page 20 

S U Y  DATA SECPION 
Page 37 

Lab 14 TMAN 
Protocol ROCKETDYNE 
VerSxon Ver 1 0 

Form DVD-DS 
Versron 3 04 



METHOD SUMMARY 
Vmronxpl, ISQ'NPSC M SOXI. 

AI.PliA SpgcII(os(aPY 

RESULTS 
IdB RAW sop- PlUt',,,iZm P l u t o n i m  

azmrr MLE m s~~l~frg m TEST PIX pmuar~~ 238 239/240 

C l i e n t  lloclcerdvne 

C m t r e c t  R44P5294034044 

P r e p a r a t i o n  b a t c h  2781-0368 

A4M-94-0019 N412033-09 Al 6104-009 U 

ELK (QC 3.0-229371 N412026-16 6103-016 U 

LCS (QC ID-22935) N412026-15 6103-015 ok 

hiplicate lN412033-051 N412033-15 Al 6104-015 ak U 

Prcparatim b a t c h  2781-024 

N412033-03 6104-003 U A4M-94-0013 

A4M-94-0014 N412033-04 6104-004 U 

A4M-94-0015 N412033-05 6104-005 0.012 

A4M-94-0016 N412033-06 6104-006 U 

A4M-94-0017 N412033-07 6104-007 U 

A4M-94-0018 N412033-08 6104-008 U 

MM-94-0020 N412033-10 6104-010 U 

A4M-94-0021 N412033-11 6104-011 U 

A4M-94-0022 N412033-12 6104-012 U 

10-22644) N412033-14 6104-014 U 

10=226381 9412033-13 6104-013 0k 

NOmiMl ~ l u e s  and lrmts from method aDLs IpCi/g) 0.01 

AOD SCXWARIES 

Page 1 

SUEWzRY DATA SWION 

?age 38 



METHOD SUMMARY 
PlJxuNnm. ISOTOPIC M SOIL 

RLPHA SPIXTBOGCPY 

Client Rocket 

Contract R44WZ94034044 

METHOD PERFORMANCE 
IRB RAW SUP- WLVs BLIQ PREP DIW- YIELD EPF CCGGT RIBN DRIfP DAYS RNAL- 

CLIEUTSFWLEID SANPLS ID Tssr FIX pCi/g g PAC TICS i !&I kev i(eV NEW PRBPlUlBD YZgD DETBCIUR 

Preparation batch 2781-0168 2c prep enor 2781 pg. 016 

A4M-94-0019 N412033-09 Al 51 01/19/95 01/19 SS-046 

8% (W ID-22937) N412026-16 01/19/95 01/19 SS-044 

ISS (QC ID-22935) N412026-15 01/19/95 01/19 SS-041 

Duplicate iN412033-05) N412033-15 A1 57 01/19/95 01/19 SS-053 

A4M-94-0013 N412033-03 55 01/10/95 01/16 SS-032 

A4M-94-0014 N412033-04 52 01/10/95 01/14 528-029 

A4fM-94-0015 N412033-05 52 01/10/95 01/14 SS-030 

A4M-94-0016 N412033-06 52 01/10/95 01/14 SS-035 

MM-94-0017 N412033-07 47 01/10/95 01/14 SS-536 

A4M-94-0018 N412033-08 47 01/10/95 01/14 SS-038 

A4M-94-0020 N412033-10 46 01/10/95 01/14 SS-040 

A4M-94-0021 N412033-11 45 01/10/95 01/14 SS-041 

N412033-12 47 01/10/95 01/16 SS-034 

N412033-14 01/10/95 01/17 SS-020 

N412033-13 Ol/lO195 01/17 SS-019 

-1 Values and limits from methd 0.01 3.00 20-105 500 100 180 

PRKEWRES REFERENCE HASL 30O/PU-02 

EP-060 Sail Preparation. rev 0 

EP-070 Soil Dissolution, rev 0 

EP-940 Plutoniuni Purification, rev 0 

EP-008 Heavy Elements Electeoplati~, rev 0 

Page 2 

SUbM&RY DATA SECI?My 

Page 39 

AVERAOES*2SO MDA 0.01 t 0.02 

FOR 15 SAMPLES YIELD 59 * 21 



Test Matrix 

SMj 6104 

tact laah G blerrem 

TMA/RICHMOND 
ORODP 6104 

Client Roc*etdyne 

METHOD SUMMARY contract R44294034044 

'BxaRnM. ISOTOPIC In SOIL 

ALPBASPeClROSLUPY 

Prr-tzon batch 2781-024 

A4M-94-0013 N412033-03 

A4M-94-0014 N412033-04 

A4M-94-0015 N412033-05 

A4M-94-0016 N412033-06 

A4M-94-0017 N412033-07 

UM-94-0018 N412033-08 

A4M-94-0019 N412033-09 

A4M-94-0020 N412033-10 

A4CU-94-0021 N412033-11 

A4M-94-0022 N412033-12 

BLK (QC ID-226421 N412033-14 

ICS (QC ID-226361 N412033-13 

L%pllcata (N412033-051 N412033-15 

Ncorinal ~ l u e s  and h m t s  f- method RoLs (pCi/gl 0.1 0.1 

.foD SamaRIES 

Page 3 

SLVfGkRY DATA SECTION 

Page 40 

Lab id m 
Pzotocol ROCKETDYE 

Po- 3w-CMS 

Version vel: 1.0 I 
I 
1 

version 3.04 

Repon dace 32/37/95 I 



TMA/RICHMOND 
I I BgPCBm3fi GROUP 6104 

Test Matrix 

SDG 6104 

[ =act  ah G. Guerrero 

METHOD SUMXARY 
THDRm, ISDTOPIC M SOIL 

&PEA SpzcmwcuPY 

Client Rocket 

Caofract R44PJZ9a0340~4 

METHOD PERFORMANCE 
LRB WUI STIP- MRX A U Q  PBBP DILII- PIEW SPF COmVT FWHH D R I m  DAYS ANAL- 

CLIEM: SAUPIB m W L E  I D  TEST PC€ pCi/g g PAC RON % min kev Rev HBZD PREPRRRD YZBD DETCCroR 

Reparation batch 2781-024 2s prep error f erenc 

A4M-94-0013 N412033-03 1.00 

A4M-94-0014 N412033-04 1.00 

A4M-94-0015 N412033-05 1.00 

A4M-44-0016 N412033-06 1.00 

A4CN-94-0017 N412033-07 1.00 

A4M-94-0018 N412033-08 1.00 

AGM-94-0019 N412033-09 1.00 

A4M-94-0020 N412033-10 1-00 

A4M-94-0021 N412033-11 1.00 

A4M-94-0022 N412033-12 1.00 

ELK (QC ID1226421 N412033-14 1.00 

LCS IQC ID-22636) N412033-13 1.00 

hiplieate lN412033-05) N412033-15 1.00 

Nominal values and limits fmm method 0.1 1.00 20-105 500 180 

'ROCEDWES EP-000 Data Entry and D o c u m ~ t  Preparation, rev 0 

EP-001 Q.C. Preparation, rev 0 

EP-003 Tracing, rev 0 

EP-008 Heavy Elements Electroplating, rev 0 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Di~~~lution, rev 0 

EP-900 Thorium Rlrification. rev 0 

'W sun.miIES 

Page 4 

Sr)HMAP;Y DATA SECTION 

Page 41 

AVERAGES t 2 SD MDA 0.05 i 0.02 

POR 13 SAHPLES YIELD 61 ?r 28 

Protocol ROC-YNE 1 

version va; 1.0 

porn Dm-w 



T e s t  MatrLX 1 SEX3 6104 1 
.act Leah G. Qlerrero 

METHOD SUXMARY 
miAmw, m P I c  IN SOXL 

iwm spEcL?uIsmeY 

C l i e n t  Rocfcet 

C o n t r a c t  R44R7294034044 

RESULTS 
IAB RAW SUP- 1: manium 2: Uran iym 3 : U r a n i u m  RESUIT RATIOS ( I )  

a,ma S A W ~ S  m I D  TBST PIX PWNQU?S 2331234  235 2 3 8  It3 2 0  2-3 2s 

Reparation b a t c h  2781-024 

A4M-94-0013 N412033-03 

A4M-94-0014 N412033-04 

A4M-94-0015 N412033-05 

A4M-94-0016 N412033-06 

M M - 9 4 - 0 0 1 7  N412033-07 

A4M-94-0018 N412033-08 

A4M-94-0019 N412033-09 

A4M-94-0020 N412033-10 

A4M-94-0021 N412033-11 

A4M-94-0022 N412033-12 

BLK IQC ID-22643) N412033-14 

LCS IQC ID-22637) N412033-13 

hlplicate (N412033-05) N412033-15 

N a m ~ n a l  values and l x n r t s  fmm method RDLs lpCl/g> 0.01 0 . 0 1  0 . 0 1  1 0 0  4 

A v e r a g e s  9 6  5 - 

.a7 sxm-mRIEs 

Page 5 

SWMW.Y DATA SECTION 

Page C2 

Lab id WAN 

Prof~icol ROCfaTDYNE 

VersiQn 3.04 

a p o r t  date 0 2 / 0 7 / 9 5  



METHOD SUMMARY 
warrmn. l sumP1C m SOIL 

AJ.,PEn SPECTRDSCOPY 

Client Roclietdvne 

Contract R44PJZ94034044 

METHOD PERFORMANCE 
LAB RUI SDF- WVL HDA hLIQ PFSP DIW- YIH9 EFF CWXT F%W4 DRI?T DnYS & X u -  

CLlIlYr Sm4PLE ID SM&E m TES PM p=/g g PAC TION sin k e ~  KeV RBLD PREP= YZED D ~ S C ~ R  

Preparation batch 2781-024 20 prep -r 

A4M-94-0013 N412033-03 

A4M-94-0014 N412033-04 

A4M-94-0015 N412033-05 

A4M-94-0016 N412033-06 

A4M-94-0017 N412033-07 

A4M-94-0018 N412033-08 

MM-94-0019 N412033-09 

A4M-94-0020 N412033-10 

A4M-94-0021 N412033-11 

MM-94-0022 N412033-12 

ELK ICX ID-226431 N412033-14 

ICS (CX 10-22637) N412033-13 

Duplicate lN412033-05) N412033-15 

Naounal values and llrmts from method 0.01 3.00 30-105 720 100 180 

don .svmARIES 

Page 6 

S-Y DATA SECTION 

Page 43 

PROCEDURBS REFERENCE HASL ~ O O / U - O ~  

EP-060 Soil Preparation. rev 0 

AYERAOES 2 SD m a  0.02 i 0.02 

FOR 13 SAMPLES YIELD 70 1: 28 

EP-070 Soil Dissolueion, rev 0 

EP-910 Uranium Purification, rev 0 

EP-008 Heavy Elements Electroplating, rev 0 



Test "atru 

S 6104 I 
:act *ah G. Ouerrem 

RESULTS 
LAB 

aaa7l saseLS ID S&Xaa ID 

TMA/RICHElOND 
RgPORfMO GROUP 6104 

METHOD SUMMARY 
s'mamTm. mTA& IN SOIL 

BED. fomw 

RAW S F -  

TEST PIX - Strontium 90 

i Client Rocketdvne 

Contract R44P5294034044 

Preplration batch 2781-074 

A4M-94-0013 

A4M-94-0014 

A4W-94-0015 

A4W-94-0016 

A4M-94-0017 

A4M-94-0018 

A4M-94-0019 

A4M-94-0020 

A4W-94-0021 

A4M-94-0022 

ELK lQC 10-22641) 

LCS lQC 10.22635) 

Duplicate lN412033-051 

Nominal values and l imirs  frorn method PDLs lpCi/gl 0 .5  

Page 7 

SWWARY DATA SEIXION 

Page 44 

idD ld TMAN 

P r o t o ~ o l  ROCLmmY 

versmn ver 1.0 

Form Dm-CY-S 

Version 3.04 

Reporr. date 02/07/95 



METHOD SUNMARY 
SIRIBTmM. m IN SOIL 

EElA comrrIL*j 

METHOD P E R F O R W C E  
LAB RAW SUF- lOA W Q  PREP DILU- YIELD EPF cnmT FWE3M DRIFT DAYS ?&XI.- 

axm smma m sJ44W.E ID TEST FIX pCi/g g FAC TmN i i min Lev KeV BELD PRBPARED YZ~?J DETECTOR 

Preparation batch 2781-024 20 prep error erenc P9. 

A4M-94-0013 N412033-03 2.00 53 01/14/95 01/14 WG-004 

A4M-94-0014 N412033-04 2.00 52 01/14/95 01/14 180-013 

A4M-94-0015 N412033-05 2.00 52 01/14/95 01/14 WG-015 

A4M-94-0016 N412033-06 2.00 52 01/14/95 01/14 LBO-013 

A4CM-94-0017 N412033-07 2.00 47 01/14/95 01/14 LEG-001 

MM-94-0018 N412033-08 2.00 47 01/14/95 01/14 LEG-002 

MM-94-0019 N412033-09 2.00 46 01/14/95 01/14 Lg0-001 

A4M-94-0020 N412033-10 2.00 46 01/14/95 01/14 LBO-014 

A4M-94-0021 N412033-11 2.00 45 01/14/95 01/14 186-002 

A4M-94-0022 N412033-12 2.00 45 01/14/95 01/14 LEG-004 

BLK IW ID-22641) N412033-14 2.00 01/14/95 01/14 LBO-013 

LCS (W 10-22635) N412033-13 2.00 01/14/95 01/14 LEG-013 

Duplicate (~4x2033-05) ~412033-15 2.00 52 01/14/95 01/14 WG-014 

iQC ID-226411 

Nylorilal values and limits fmn method 0.5 2.00 20-105 200 180 

Page B 

SWnzRY DATA SECPION 

Page 45 

P- REFERENCE HRSL 300lSR-01, -02 

EP-060 Soil Pxeparation, rev 0 

Lab id Tt4a.N 

Prmocol ROCKETDYN% 

Versmn Ver 1.0 ! Porn OM-CMS 

Verszon 3.04 
Report date 02/07/95 

AVERAGES f 2 SD MDA 0.08 * 0.04 

FOR 13 SAHPLES YIELD 80 * 13 

EP-070 Soil Dis~ol~tion. rev 0 

EP-500 Strontium-89.90 - Purification, rev 0 



Test WUI Xatrrx 

gXj 6104 

tact Leah G Guerrem 

RESULTS 
LdB 

CLIENT SAHPL~ m sAwPLEID 

METHOD SUMMARY 
Grma S e a  

WYYlA S P X ~ O S ~ P Y  

Preparation hatch 2781-024 

A4M-94-0013 N412033-03 

A4M-94-0014 M12033-04 

A4M-94-0015 L1412033-05 

A4M-94-0016 N412033-06 

A4M-94-0017 N412033-07 

A4M-94-0018 N412033-08 

A4M-94-0019 N412033-09 

A4CM-94-0020 N412033-10 

A4M-94-0021 N412033-11 

A4M-94-0022 N412033-12 

ELK tW ID-22640) N412033-14 

LCS IQC ID-22634) N412033-13 

hlplicare iN412033-051 N412033-15 

Nominal values and l i m i t s  fmrn methad BDLs (pCi/g) 0.02 

..HOE SrnIE.3 

Page 9 

SlffDViffY DATA SECTION 

Page 46 



METHOD SUMMARY 
-SCAB 

wat4.n S P ~ C O P Y  

Client Rocket 

-tract R44PJZ94034044 . 
METHOD PERFORMANCE 

GAE RRU SUF- UDA AXJQ PREP D m -  YIEUl bfF CWRT rWHH DRIFT DAYS W- 

~ I K U T  SBH~IB rn SAKFZE m TksT FIX pCi& g PAC Trm t t min keV Rev Fmdl PRBPARQ) YZH) D m m R  

prepsation batch 2781-024 20 prep erior 

A4M-94-0013 N412033-03 

A4M-94-0014 N412033-04 

A4M-94-0015 N412033-05 

A4M-94-0016 N412033-06 

A4M-94-0017 N412033-07 

A4M-94-0018 N412033-06 

A4M-94-0019 N412033-09 

A4M-94-0020 N412033-10 

A4M-94-0021 N412033-11 

A4M-94-0022 13412033-12 

ELK IW ID-226401 N412033-14 

LCS IW 10.226341 N412033-13 

Duplicate lN412033-051 N412033-15 

Page 10 

W Y  DATA SECTION 

Page 47 

PROCQ)lDBES EP-060 s e l l  Preparation, rev 0 

EP-100 GeIL1I Prepararion for EwzroWntal Samples, 

AVERAGES * 2 SD MDA 0.05 f 0 0 3  

FOR 12 SAMPLES YIELD t 

rev 0 



Client Rocket 

Cantract R44PJZ94034044 

Preparation hatch 2781-024 

A4M-94-0013 N412033-03 6104-003 

A4M-94-0014 N412033-04 6104-004 

A4W-94-0015 N412033-05 6104-005 

A4M-94-0016 N412033-06 6104-006 

A4M-94-0017 N412033-07 

A4M-94-0018 N412033-08 

A4M-94-0019 N412033-09 

A4W-94-0020 N412033-10 6104-010 

A4M-94-0021 N412033-11 6104-011 

A4M-94-0022 N412033-12 5104-012 

ELK (QC ID-226451 N412033-14 6104-014 

h-eparacion batoh 2781-0248 

N412033-19 

N412033-18 

r e  (N4l.2033-05) N412033-15 A1 6104-015 

Nominal values and limits f r ~ n  m e w  RDLs IpCilg) 0.5 

.HOG m I E S  

Page 11 

SlJWREY DATA SECPIOK 

Pase 48 

Lab id MAN 

Protricol ROCKZ-iDY?G 

version vnr 1.0 

form G'VD-MS 

Version 3 . 0 1  

Report date 02/07/95 i 



METHOD SUHXARY 
l%ITIun-son 

L I W D  SCIN'lILWXSW 

Client Rocket 

Contract R44RiZ94034044 

METHOD PERFORMANCE 
IAB RAW SUP- MDA ALIQ PREP DILO- nm EPF  am^ I W B ~  D R I ~  DAYS m- 

CLEWS SS+PIE m SAKPIH. m ~ ~ s r  FIX p ~ i / g  g PAC TIOX + i min kev K ~ V  HELD PREPARED YZW DETECTOB 

Prrparation batch 2781-024 2# prep e n o r  

A4M-94-0013 N412033-03 30 12/22/94 12/22 LSC-004 

A4M-94-0014 N412033-04 29 12/22/94 12/22 LSC-004 

A4M-94-0015 N412033-05 29 12/22/94 12/22 LSC-004 

A4M-94-0016 N412033-06 29 12/22/94 12/22 LSC-004 

A4M-94-0017 N412033-07 24 12/22/94 12/22 LSC-004 

A4M-94-0018 N412033-08 24 12/22/94 12/22 LSC-004 

A4M-94-0019 N412033-09 23 12/22/94 12/22 LSC-004- 

A4M-94-0020 N412033-10 23 12/22/94 12/22 LSC-004 

E4M-94-0021 N412033-11 22 12/22/94 12/22 LSC-004 

A4W-94-0022 N412033-12 22 12/22/94 12/22 LSC-004 

ELK CQC 15-22645) N412033-14 12/22/94 12/22 LSC-DO4 

N412033-19 01/10/95 01/10 LSC-005 

N412033-18 01/10/95 01/10 LSC-005 

te CN412033-05) N412033-15 48 01/10/95 01/10 ISC-005 

Nosinal values and limits f- method 0.5 20.0 50 180 

PROCEDURES REFERENCE EPA 906.0; ASTM 2476-81 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolu:ion, rev 0 

EP-211 Tritium in Solid Samples by Azeotropic 

Distillation, rev 0 
- 

A W E S  t 2 SD MDA 0.1 * 0.05 

POR 15 SAMPLES YIELD - * P 

a05 -1fS 

Page 12 

Srw&.%aRY DATA SECTION 

Page 49 

Lab ld TMaY 

Protocol R O C m Y N E  

versmn Ver  1 0 

F O B  Dm-w 1 
V ~ T S L W  3.04 

1 
Repert dace 02/07/95 I 



TMA/RICHXOND 
BEWRTIBG OBOUP 6104 

SDG 6104 Client Rocketdvne 
R E P O R T  G U I D E  Contract R44PJ294034044 

S A M P L E  S U M M A R Y  

The Sample and QC Summary Reports show all samples, including QC 
samples, reported in one Sample Delivery Group (SDG). 

The Sample Suwnary Report fully identifies client samples and gives the 
corresponding lab sample identification. The QC Summary Report shows at 
the sample level how the lab organized the samples into batches and 
generated QC samples. The Preparation Batch and Method Sumnary Reports 
show this at the analysis level. 

The following notes apply to these reports: 

* LAB SAMPLE ID is the lab's primary identification for a sample. 

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one 

assigned by a radiochemistry department in a lab. 

* CLIENT SAMPLE ID is the client's primary identification for a 

sample. It includes any sample preparation done by the client 
that is necessary to identify the sample. 

e QC BATCH is a lab assigned code that groups samples to be 

processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not necessarily the same as SDG, which reflects 
samples received and reported together. 

* All Lab Control Samples, Reagent Blanks. Duplicates and Matrix 

Spikes are shown that QC any of the samples. Due to possible 
reanalyses, not all results for all these QC samples may be 
relevant to the SDD. The Lab Control Sample, Reagent Blank, 
Replicate, Matrix Spike and Method Suwnary Reports detail these 
relationships. 

&PORT GUIDES 
Page 1 

SuMMMzY DATa SEePION 
Page 5 0  

Lab xd TMAN 
Protocol ROCKETDYNE 
Version Ver 1 0 

Form DM-RO 
Version 3.04 

Report date 02/07/95 



1 SDG 6104 I Client Rocketdvne 
rntact Leah G. Guerrero I R E P O R T  G U I D E  Contract R44PJZ94034044 I 

P R E P A R A T I O N  B A T C H  S U M M A R Y  

The Preparation Batch Summary Report shows all preparation batches in 
one Sample Delivery Group (SDG) with information necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

The preparation batches are shown in the same order as the 

Method Summary Reports are printed. 

e Only analyses of planchets relevant to the SDG are included. 

* Each preparation batch should have at least one Reagent Blank 

and LCS in it to validate client sample results. 

* The QUALIFIERS shown are all qualifiers other than U, J, B, L 

and X that occur on any analysis in the preparation batch. The 
Method Summary Report has these qualifiers on a per sample 
basis. 

These qualifiers should be reviewed as follows: 

X Some data has been manually entered or modified. 
Transcription errors are possible. 

P One or more results are 'preliminary'. The data is not 
ready for final reporting. 

2 There were two or more results for one analyte on one 
planchet imported at one time. The results in D M  may 
not be the same as on the raw data sheets. 

Other lab defined qualifiers may occur. In general, these 
should be addressed in the SDG narrative. 

SPORT GUIDES 
Page 2 

SUMMARY DATA SEffIOB 
Page 51 

Lab Id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DVD-RG 
Verslon 3.04 



TMA/RICHMOND 
REPOBTIZCG OROUP 6104 

SDG 6104 Clrent Rocketdyne 
-9ntact Leah G. Guerrero R E P O R T  G U I D E  

W O R K  S U M M A R Y  

The Work Summary Report shows all samples, including QC samples. and a11 
relevant analyses in one Sample Delivery Group (SDG). This report is 
often useful as supporting documentation for an invoice. 

The following notes apply to this report: 

TEST is a code for the method used to measure associated 
analytes. Results and related information for each analyte 
are on the Data Sheet Report. In special cases, a test code 
used in the summary data section is not the same as in 
associated raw data. In this case, both codes are shown on the 
Work Summary. 

SUFFIX is the lab's code to distinguish multiple analyses 
(recounts, reworks, reanalyses) of a fraction of the sample. 
The suffix indicates which result is being reported. An empty 
suffix normally identifies the first attempt to analyze the 
sample. 

The LAB SAMPLE ID. TEST and SUFFIX uniquely identify all 
supporting data for a result. The Method Sunvnary Xeport for 
each TEST has method performance data, such as yield, for each 
lab sample id and suffix and procedures used in the method. 

PLANCHET is an alternate lab identifier for work done for one 
test. It, combined with the TEST and SUFFIX, may be the best 
link to raw data. 

For QC samples, only analyses that directly QC sane regular 
sample are shown. The Lab Control Sample, Reagent Blank, 
Duplicate, Matrix Spike and Method Summary Reports detail these 
relationships. 

The SAS (Special Analytical Services) Number is a client or lab 
assigned code that reflects special processing for samples, such 
as rapid turn around. Counts of tests done are lists by SAS 
number since it is likely to affect prices. 

SPORT GUIDES 
Page 3 

SUMAEY DATA SECTIOM 
Page 52 

1 Lab id TMAN I 
Protocol ROCXETDYNE 
VerSlOn Ver 1.0 

Form DVD-RG 
Version 3.04 

Report date 02/07/55 



T M A / R I C H M O N D  
REFORTI80 GROUP 6104 

SDG 6104 Client Rocketdvne 
R E P O R T  G U I D E  contract R44~5294034044 

D A T A  S H E E T  

The Data Sheet Report shows all results and primary supporting 
information for one client sample or Reagent Blank. This report 
corresponds to both the CLP Inorganics and Organics Data Sheet. 

The following notes apply to this report: 

a TEST is a code for the method used to measure an analyte. If 
the TEST is empty, no data is available; the analyte was not 
analyzed for. 

* The LAB SAMPLE ID and TEST uniquely identify work within the 
Summary Data Section of a Data Package. The Work S m a r y  and 
Method Summary Reports further identify raw data that underlies 
this work. 

The Method Swmary Report for each TEST has method performance 
data, such as yield, for each Lab Sample ID and a list of 
procedures used in the method. 

* ERRORS can be labeled TOTAL or COUNT. TOTAL implies a 

preparation (non-counting method1 error has been added, as 
square root of sum of squares, to the counting error denoted by 
COUNT. The preparation errors, which may vary by preparation 
hatch, are shown on the Method Sumary Report. 

* A RESULT can he 'N.R.' (Not Reported]. This means the lab did 

this work but chooses not to report it now. possibly because it 
was reported at another time. 

. When reporting a Reagent Blank, a RESULT can be 'N.A.' (Not 

Applicable). This means there is no reported client sample work 
in the same preparation batch as the Blank's result. This is 
likely to occur when the Reagent Blank is associated with 
reanalyses of selected work for a few samples in the SDG. 

The following qualifiers are defined by the D W  system: 

U The RESULT is less than the MDA (Minimum Detectable Activity) 
If the MDA is blank, the ERROR is used as the limit. 

-&PORT GUIDES 
Page 4 

SUHWXtY DAT& SEffION 
Page 53 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

F o n  DW-RG 
Version 3.04 



T M A / R I C H M O N D  
RBPORTTXG GROUP 6104 

SEG 6104 Client Rocketdvne 

Contract R44PJ294034044 

D A T A  SHEET 

J The RESULT is less than the RDL (Required Detection Limit) and 
no u qualifier is assigned. 

B A Reagent Blank associated with this sample had a result without 
a U flag and, after correcting for possibly different aliquots. 
that result is greater than or equal to the MDA for this sample. 

Normally, B is not assigned if U is. When reagent blank 
subtraction is shown on this report, B flags are assigned based 
on the unsubtracted values while U's are assigned based on the 
subtracted ones. Both flags can be assigned in this case. 

For each sample result, all Reagent Blank results in the same 
preparation batch are compared. The Method Summary Report 
documents this and other QC relationships. 

L Some Lab Control Sample that QC's this sample had a low 
recovery. The lab can disable assignment of this qualifier. 

H Similar to ' L a  except the recovery was high. 

P The RESULT is 'preliminary' 

X Some data necessary to compute the RESULT, ERROR or MDA was 
manually entered or modified. 

2 There were two or more results available for this analyte. The 
reported result may not be the same as in the raw data. 

Other qualifiers are lab defined. Definitions should be in the 
SDG narrative. 

The following values are underlined to indicate possible problems: 

* ;in MDA is underlined if it is bigger tnan its RDL 

- A n  ERROR is underlined if the 11.65 sigma counting error is 

bigger than both the MDA and the RESULT, implying that the MDA 

ltEWRT GUIDES 
Page 5 

SWWARY DATA SECTIOBl 

Page 54 

Lab id TMAN 
Protocol ROCKSTDYNE 
Versron Ver 1.0 

Form DVD-ZG 
Version 3.04 

Report date 02/07/95 ! 



T M A / R I C H M O N D  
RSE€IRTIRG GROW? 6104 

SMj 6104 7 GUIDE, ~ o n t .  
Client Rocketdvne 

ztact teah G. Guerrero 

D A T A  S H E E T  

may not be a good estimate of the 'real' minimum detectable 
activity. 

I * A negative RESULT is underlined if it is less than the negative 
of its 2 sigma counting ERROR. 1 

* When reporting a Reagent Blank, a RESULT is underlined if 
greater than its MDA. If the MDA is blank, the 2 sigma counting 
error is used in the comparison. 
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T M A / R I C H M O N D  
REPORTING OROW 6104 

SDG 6104 71 R E P O R T  G U I D E  
Cllent Rocketdvne 

Contract R44PJZ94034044 

L A B  C O N T R O L  S A M P L E  

The Lab Control Sample Report shows all results, recoveries and primary 
supporting information for one Lab Control Sample. 

The following notes apply to this report: 

e All fields in c m o n  with the Data Sheet Report have similar 

usage. Refer to its Report Guide for details. 

* An amount ADDED is the lab's value for the actual amount spiked 
into this sample with its ERROR an estimate of the error of this 
amount. 

An amount added is underlined if its ratio to the corresponding 
RDL is outside protocoZ specified limits. 

e REC (Recovery) is RESULT divided by ADDED expressed as a 

percent. 

* The first, computed limits for the recovery reflect: 

1. The error of RESULT, including that introduced by 
rounding the result prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

* The second limits are protocol defined upper and lower QC limits 

for the recovery. 

. The recovery is underlined if it is outside either of these 

ranges. 

AEPORT GUIDES 
Page 7 

S-Y DATA SECTION 
Page 56 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-RG 
Version 3.04 

Report date 02/07/95 



T M A / R I C H M O N D  
REPORTIIVf. GROUP 6104 

SDG 6104 Cllent Rocketdyne 
ltact Leah G .  Guerrero R E P O R T  G U I D E  contract R44PJ294034044 

D U P L I C A T E  

The Duplicate Report shows all results, differences and primary 
supporting information for one Duplicate and associated Original sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 

usage. This applies both to the Duplicate and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Duplicate has data for a TEST and the iab did not do this 
test to the Original, the Original's RESULTs are underlined. 

* The RPD (Relative Percent Difference) is the absolute value of 

the difference of the RESULTs divided by their average expressed 
as a percent. 

If both RESULTS are less than their MDAs, no RPD is computed and 
a ' - '  is printed. 

For an analyte, if the lab did work for both samples but has 
data for only one, the MDA from the sample with data is used as 
the other's result in the RPD. 

% The first, computed limit is the sum, as square root of sum of 

squares, of the errors of the results divided by the average 
result as a percent, hence the relative error of the difference 
rather than the error of the relative difference. The errors 
include those introduced by rounding the RESULTs prior to 
printing. 

If this limit is labeled TOT. it includes the preparation errox 
in the RESULTs. If labeled CNT, it does not. 

This value reported for this limit is at most 999 

* The second limit for the RPD is the larger of: 

I. h fixed percentage specified in the protocol. 
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TIA/RICHIOND 
BEWSTIaO GROUP 6104 

SDG 6104 Cllent Rocketdvne 
'ontact Leah G. Guerrero GUIDE, c0nt. contract R44PJZ94034044 

DUPLICATE 

2. A protocol factor (typically 2) times the average MDA as 
a percent of the average result. This limit applies 
when the results are close to the MDAs. 

* The RPD is underlined if it is greater than either limit. 

If specified by the lab, the second limit column is replaced by 
the Difference Error Ratio (DERI, which is the absolute value 
of the difference of the results divided by the quadratic sum of 
their one sigma errors, the same errors as used in the first 
limit. 

Except for differences due to rounding, the DER is the 
same as the RPD divided by the first RPD limit with the 
limit scaled to 1 sigma. 

* The DER is underlined if it is greater than the sigma factor, 

typically 2 or 3, shown in the header for the first RPD limit. 
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T M A / R I C H M O N D  
REPORTING GROUP 6104 

SIX 6104 Cllent Rocketdvne 
ntact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJ294034044 

M A T R I X  S P I K E  

The Matrix Spike Report shows all results, recoveries and primary 
supporting information for one Matrix Spike and associated Original 
sample. 

The following notes apply to this report: 

- All fields in common with the Data Sheet Report have simila~ 

usage. This applies both to the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Spike has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

e An amount ADDED is the lab's value for the actual amount spiked 
into the Spike sample with its ERROR an estimate of the error of 
this amount. 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

e REC (Recovery) is the Spike RESULT minus the Original RESULT 

divided by ADDED expressed as a percent. 

* The first, computed limits for the recovery reflect: 

1. The errors of the two RESULTS, including those 
introduced by rounding them prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT). 
they do not. 

2. The error of ADDED. 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

. The second l m ~ t s  are protocol defined upper and lower QC limles 

for the recovery. 
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TMA/RICHMOND 
REFOBTIKG GROUP 6104 

SDG 6104 Cllent Rocketdvne 
mtact Leah G .  Guerrero GUIDE, c 0 n t .  Contract R44PJZ94034044 

H A T R I X  S P I K E  

These limits are left blank if the Original RESULT is more than 
a protocol defined factor (typically 41 times ADDFS. This is a 
way of accounting for that when the spike is small compared to 
the amount in the original sample, the recovery is unreliable. 

* The recovery is underlined Lout of spec1 if it is outside either 
of these ranges. 
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Client Rocketdvne 
.ntact Leah G. Guerrero I sm6104 / REPORT C U T D E  / Contract R44PJZ94034044 

METHOD SUMMARY 

The Method Summary Report has two tables. One shows up to five results 
measured using one method. The other has performance data for the 
method. There is one report for each TEST, as used on the Data Sheet 
Report. 

The following notes apply to this report: 

* Each table is subdivided into sections, one for each preparation 

batch. A preparation batch is a group of aliquots prepared at 
roughly the same time in one work area of the lab using the same 
method. 

There should be Lab control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab policy, Duplicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

* The RAW TEST column shows the test code used in the raw data to 

identify a particular analysis if it is different than the test 
code in the header of the report. This occurs in special cases 
due to method specific details about how the lab labels work. 

The Lab Sample or Planchet ID combined with the (Raw) Test Code 
and Suffix uniquely identify the raw data for each analysis. 

* If a result is less than both its MDA and RDL, it is replaced by 

just 'u' on this report. If it is greater than or equal to the 
RDL but less than the MDA, the result is shown with a 'U' flag. 

The 3 and X flags are as on the data sheet. 

. Non-U results for Reagent Blanks are underlined to indicate 

possible contamination of other samples in the preparation 
batch. The Reagent Blank Report has supporting data. 

e Lab Conerol Sample and Matrrx Splke results are shown as: ok, No 

data, LOW or HIGH, wrth the last two underlined. 'No data' 
means no amount ADDED was specrfred. 'LOW' and 'HIGH' 
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TMA/RICHMOND 
REPOBTIlVO GROUP 6104 

SDG 6104 client Rocketdvne 
>tact Leah G. Guerrero GUIDE, c o n t .  Contract R44PJZ94034044 

METHOD S U H M A R Y  

correspond to when the recovery is underlined on the Lab Control 
Sample or Matrix Spike Report. See these reports for supporting 
data. 

Duplicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data' means there was no original 
sample data found for this duplicate. 'OUT' corresponds to when 
the RPD is underlined on the Duplicate Report. See this report 
for supporting data. 

If the MDA column is labeled 'MAX MDA', there was more than one 
result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only those results with RDL equal to the 
Smallest one. 

MDAs are underlined if greater than the printed RDL. 

Aliquots are underlined if less than the nominal value specified 
for the method. 

Prepareation factors are underlined if greater than the nominal 
value specified for the method. 

Dilution factors are underlined if greater than the nominal 
value specified for the method. 

Residues are underlined if outside the range specified for the 
method. Residues are not printed if yields are. 

Yields. which may be gravimetric, radiometric or some type of 
recovery depending on the method, are underlined if outside the 
range specified for the method. 

Efficiencies are underlined if outside the range specified for 
the method. Zfficiencies are detector and geometry dependent so 
thls test is only approximate. 

Count times are underlined if less than the nominal value 
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T M A / R I C H M O N D  
REPOR- OROUP 6104 

SDG 6104 Client Rocketdvne 
G U I D E ,  c o n t .  Contract R44PJ294034044 

M E T H O D  S U M M A R Y  

specified for the method 

* Resolutions (as FWX; Full Width at Half Max) are underlined if 

greater than the method specified limit. 

- Tracer drifts are underlined if their absolute values are 

greater than the method specified limit. Tracer drifts are 
not printed if percent moistures are. 

* Days Held are underlined if greater than the holding time 
specified in the protocol. 

+ Analysis dates are underlined if before their planchet's 

preparation date or, if a limit is specified, too far after 
it. 

For some methods, ratios as percentages and error estimates for them are 
computed for pairs of results. A ratio column header like '113' means 
the ratio of the first result column and the third result column. 

Ratios are not computed for Lab Control Sample, Reagent Blank or 
Matrix Spike results since their matrices are not necessarily 
similar to client samples*. 

The error estimate for a ratio of results from one planchet reflects 
only counting errors since other errors should be correlated. For a 
ratio involving different planchets, if QC limits are computed based on 
total errors, the error for the ratio allows for the preparation errors 
for the planchecs. 

The ratio is underlined (out of spec) if the absolute value of its 
difference from the nominal value is greater than its error estimate 
If no nominal value is specified, this test is not done. 

For Gross Alpha or Gross Beta results, there may be a column showing the 
sum of other Alpha or Beta emitters. This sum includes all relevant 
results in the D M  database, whether reporred o r  not. Results in the 
sum are weighted by a particles/decay value specified by the lab for 
each relevaat analyte. Results less than their MDA are not included. 
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TMA/RICHMOND 
REWRTING OBMm 6104 

SDG 6104 Client Rocketdvne 
"ontact Leah G. Guerrero G U I D E ,   COX^. Contract R44P37.94034044 

M E T B O D  S U M M A R Y  

No sums are computed for Lab Control, Reagent Blank or Matrix Spike 
samples since their various planchets may not be physically related. 

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error 
for the ratio reflects both the error in the Gross result and the sum, 
as square root of sum of squares, of the errors in the isotopic results. 

For total elemental uranium or thorium results, there may be a column 
showing the total weight computed from associated isotopic results. 
Ignoring results less than their MDAs, this is a weighted sum of the 
isotopic results. The weights depend on the molecular weight and 
half-life of each isotope so as to convert activities (decays) to weight 
(atoms). 

If a ratio of total computed to measured elemental uranium or thorium is 
shown, the error for the ratio reflects the errors in all the 
measurements. 
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T M A / R I C H M O N D  
REPJRTIXG GROUP 6104A 

SDO 6104A Client Rocketdvne 
'qntact Leah G. Guerrero R E P O R T  G U l D E  contract R44PJZ94034044 

ABOUT T H E  D A T A  S U M M A R Y  S E C T I O N  

The Data Summary Section of a Data Package has all data, in several 
useful orders, necessary for first level. routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details. 

The Data Summary Section has several groups of reports: 

SAMPLE SUMMARIES 

The Sample and QC Summary Reports show all samples, including QC 
samples, reported in one SDO. These reports cross-reference client and 
lab sample identifiers. 

PREPAPATION BATCII SUMMARY 

The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

WORK SUMMARY 

The Work Summary Report shows all samples and work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

The Reagent Blank Reports, one for each Reagent Blank relevant to the 
SDG, show all results and primary supporting information for the blanks. 

LAB CONTROL SAMPLES 

The Lab Control Sample Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and prunary supportlng 
mformatxon for these QC samples. 

DUPLICATES 
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T M A / R I C H M O N D  
RBWRTIHG C r a m  6104A 

SDG 6104A Cllent Rocketdvne 
'ntact Leah G. Guerrero 

A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Duplicate Reports, one for each Duplicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client sample in the SDO, show all 
results and primary supporting information for these samples. 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG. show all 
results, QC and method performance data for one analyte on one or two 
pages. (A test is a short code for the method used to do certain work 
to the client's specification.) 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 
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SAMPLE SUMMARY 

A4L4QI-94-0012A SSPL AREA 4 

A4Cn-94-0012B SSFL AREA 4 

Reagent Blank 

Lab Control Sarnpla 

URTER N412033-01 

W A m  N412033-02 

UATER N412033-17 

WATER N412033-16 

*?LE SUmJLRY 
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version Ver 1.0 

Form DUD-CS 
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Client Rocketdm 

Contract R 4 4 P 5 2 9 4 0 3 4 0 4  

i BASIS D?.YS SINCE IAB D K P ~ ~  

WXST WT/ML WWML RECBNFD COLL SUIPLB ID WLE m 

A4M-94-OO12A WATP( 

AILM-94-0012B WXml 

Reagent Blank WATER 

Lab Control Sample WLm 

Jc SwwAs.Y 
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I $ RSPDRPISG GROUP 6 1 M  I t 

C h a t  Rocketdyne 

tact &ah G Ouerrem PREP BATCH SUMNARY contract R44Rn94034044 

Alpha ~ t r o s c o p y  

PU WATER Plutonium. Isotopic in Water 2781-024A 5.0 3 

f i  WATm Thonum, Isotopzc m Water 2781-0241 5.0 1 1 1  

U WATER Uranium. Isotopic m Water 2781-024A 5.0 1 1 1  

Beta Counting 

SR WATER Strontium, Total in Water 2781-O24A 10.0 1 1 1  

Oamma Scan 

GAH W A m  Oa- Emitters 2781-024A 15.0 1 1 1  

Liquid Scmillation 

X WATER hitzum zn Water 2781-024A 10.0 1 1 1  

hipliceKen and Matrix Spikes are thore with original rclienc) sample in chis Sample Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client. Duplicate or Spike sample 

i SAT- SWbQ4AXY 

?a*e 1 
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WORK SUMMARY I Client Rocketdm 

Contract R44P5294034044 I 

A4CM-94-0012A N412033-01 0104-001 H 12/22/94 Tritium in Water 

SSfL AREA 4 WATER 11/22/94 

12/09/95 

A4CM-94-00128 N412033-02 0104-002 GAM 01/14/95 Gafnma Emitters 

SSPL AREA c WLTBR 11/22/94 0104-002 PU 01/14/95 Phlt~ium. ISO~OP~C in water 

12/09/95 0104-002 SR 01/13/95 Strontium, Total in Water 

0104-002 Tli 01/13/95 Thorium, Isotopic in Water 

0104-002 U 01/14/95 Uranium, Isotopic in Water 

Reagent Blank N412033-17 0104-017 GAM 01/05/95 

WATER 0104-017 H 12/29/94 

0104-017 PU 01/18/95 

0104-017 SR 01/14/95 

0104-017 Tli 01/19/95 

0104-017 U Ol/l5/9S 

O.uama Emitters 

Tritium in Water 

Plutonium, Isotopi~ in Water 

Strontium. Total in Water 

Thorium, Isotopic in nater 

Uranium. Isotopic in Water 
- 

lab "?ntrol Sample N412033-16 0104-016 GAM 

WATER 0104-016 H 

0104-016 PU 

0104-016 SR 

0104-016 TX 

0104-016 U 

01/05/95 Gamma Emitters 

12/29/94 Tritium in Water 

01/18/95 Plutonium, Isotopic in Water 

01/13/95 Strontim, Total in Water 

01/18/95 Thorium. Isotopic in Water 

01/13/95 Uranium, Isotopic in Water 

COUNTS OF TESTS BY SAMPLE TYPE 
1 TEST SRSnO METBOD REE'ERmcp C L l W  HORE RE BJ.dNK WP SPIRE TOTAL1 

G a m  Emitters ASIM 3649-85; EPA 901.1 1 1 1  1 3 1  

"RK S m Y  

Page 1 

SIXT4lY DATA S E a I M J  

Page 6 

H Tritium in Water EPA 906.0; ASTM 2476-81 1 1 1  

PU Plutonium, 1 ~ 0 t ~ p i ~  in Water ASTH 3865-90 1 1 1  

SR Stlontii~. Total in Water m L  300/SR-01.-02 1 1 1  

TH Thorim, Isotopic in 'rlater 1 1 1  

U Uranium. Isotopic in Water ASRI! 3972-90 1 1 1  

3 

3 

3  

3 

3 



T M A / R I C H M O N D  
RRWBTIUG mom 6104A 

N412033-17 Reagent Blank 
R E A G E N T  B L A N K  

I SDG 6 1 0 4 A  Client Rocketdvne 
Contact Leah G .  Guerrero contract R44PJZ94034044 

Lab sample id N412033-17 Client sample id Reaqent Blank 
Dept sample id 0104-017 Material/Matrix WATER 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
GFMA SCAN ANALYTES 

: fssium 40 
,,, . ., 
-.Y-omiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 355 
Radium 226 
Thorium 232 

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

G AM 

G AM 

GAM 
G AM 

GAM 

G AM 

G AM 

G AM 

GAM 
U GAM 

U DAM 

U DAM 

U GAM 
U GAM 

U G AM 

U GAM 

U GAM 

U GAX 

A G r n  BLANKS 
Page 1 
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T M A / R I C H M O N D  
REPOBTIXG GROW 6104A 

B L A N K ,  cont. 

SDG 6104A Client Rocketdyne 

Contact Leah G. Guerrero Contract R44P.3294034044 

Lab sample id N412333-17 Client sample id Reaqent Blank 

Dept sample id 0104-017 Material/Matrix WATER 

I QC BLANK 22666-22671 I 
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TMA/RICHMOND 
RDKRTIEO QtODP 6104A 

LAB CONTROL SAMPLE 

. 
SIX 6104A Client mckezdvne 

Confact Leah G. Guerrero Contract R44PJZ940340~~ 

Lab sample id W412033-16 Client sample id Lab C m t m l  Czmle 

Dept sample id 0104-016 Haterial/Mtnx 

Tritium 420 500 

Strontium 90 0.52 0 .5  

Thorium 230 0.37 0 .5  

'rimrim 232 0.022 0.5 

uranium 233/234 1 .6  0 .5  

Uranium 235 1.4 0 .5  

Uranium 238 1.7 0 .5  

Plutonium 238 0.086 

Plutonium 239/240 0.25 0 . 1  

SCAN ANACYTES 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 196 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

II 

SR 

TR 

TR 

U 

u 
U 

PO 

PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 12 

GAM 

' m o L  SRMPLES 
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TMA/RICHXOND 
EEFORTZW3 GROUP 6104A 

LAB CONTROL SAMPLE, cont. 

SDG 6104A Client Rockerdyne 

Contact teah G. Gutrrero Contract R44PJZ94034044 

lab sample id N412033-16 Clienf sample id lab Control Samle 

Dept s q l e  id 0104-016 mterial/Matrix WATSR 

U , m O L  SAMPrSS 

Page 2 

W Y  DATA SECTION 

Page 10 



T M A / R I C H M O N D  
R E W R T I N G  GROUP 6104A 

N412033-01 A4M-94-0012A 

D A T A  S H E E T  

SDG 6104A Client Rocketdvne 
Contact Leah G. Guerrero Contracc R44PJ294034044 

Lab sample id N412033-01 client sample id A4CM-94-0012A 

Dept sample id 0104-001 Location/Matrix SSFL AREA 4 WATER 
Received 12/09/95 Collected 11/22/94 

Chain of custody id 

RESULT 2a ERR 
CAS NO 

OATA S5BET.S 

Page 1 
SBSARY DATA SECTION 

Page 11 

Lab ld TMAN 
Protocol ROCKETDYNE 
'Version Ver I 0 

form Dm-DS 
Verslon 3 04 

Report date 02/08/95 I 



T M A / R I C H M O N D  
REPORTING GROUP 6104A 

N412033-02 A4M-94-00l2B 
D A T A  S H E E T  

SDG 6104A Client Rocketdwe 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-02 Client sample id A4m-94-0012B 
Dept sample id 0104-002 Location/Matrix SSPL AREA 4 WATER 

Received 12/09/95 Collected 11/22/94 
Chain of custody id 

PssuLT 2nXRB UDA RDI, - 
CAS NO pCi/L (COtRW) pCi/L pCi/L PIERS TEST 

Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
?.lutonium 239/240 
-,!,. MA SCAN ANALYTES . . , 

~ . . .. ,, 
1-vtassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Thorium 232 

SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 
GAM 
GAM 
G AM 
GAM 
G AM 
GAM 
GAM 
WLM 
G AM 
G AM 
GAM 
GAM 
G AM 
GAM 

U GAM 
U G AM 
U GAM 
U GAM 

DATA SHEETS 
Page 2 

StW4ARY DATA SECTION 
Page 12 

i Lab jd TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

F o m  DVD-DS 
Version 3.04 

Report date 02/08/95 



METHOD SUMMARY 
PrmmxIDN. ISOTOPIC IN mTER 

ATSBA spBcpRosmpY 

RESULTS 
lJLB RAW SOF- Plutonirna Flutonivm 

a m  SAP~PLB ID SAMPL~ m TEST FIX P- 238 239/2co 

Client Rocket 

Contract R44P3294034044 

Prewatzon Mtch 2781-O24A 
A4W-54-00128 N412033-02 0104-002 U 

ELK tW ID-226701 N412033-17 0104-017 U 

iiCS IW ID-226641 N412033-16 0104-016 0k 

Nc&nal values ani limits from method RDLs (pCi/ll 0.1 

METHOD PERFORMANCE 
LBB IWs SUf- UDil ALIQ PRBP DIIJJ- YIELD EPP COOWf FUHM DRIPT DAYS 2Xn.L- 

C L I B W T S A H P L ~ ~  SAHPLE m TEST FIX pCi/l L PAC TION min keV KeV HELD PRgPARgD YZgD DETECmR 

Reparation batch 2781-0241 20 prep ermr 

A4W-94-00128 N412033-02 0.500 - 510 53 01/10/95 01/14 SS-027 

ELK IQC 113-226701 N412033-17 0.500 - 529 at/l0/95 01/18 SS-038 

ID-226641 Ncil2033-16 0.500 - 529 01/10/95 01/18 55-036 

values and limits frm method 0.1 0.500 20-105 1000 100 180 

SD -1ES 

Page 1 

S m Y  DA%% SECXION 

Page 13 

PRWXDURBS REFERENCE ASM 3865-90 

EP-040 Environmental Wafer Dissolution, rev 1 

EP-940 Plutonium Eurificetion, rev 0 

EP-008 Heav Elements Electroplating, rev 0 

Lab id ?FYW 

Pmrocol R O C i X Y N E  

Versia? Ver 1.0 

i Form DW-MS 

version 3.04 

R.YaAGES t 2 SD MDA 0.06 t 0.03 

m2 3 SAHPLES YIELD 67 1: 39 



~ e s t  M t r u  

' tact Leah G Guerrerc 

RESULTS 
Ids 

a r m  SAMPLE m SAMPLE m 

METHOD SUMMARY 
TRORIW, ISDTOPIC IN WATER 

A r Z m  S ~ C O P Y  

RAW m- 
TEST PIX PLnWE+r Rloriwa 228 Zborium 230 Thorim 232 

Cl ient  Roeketdvne 

Contract R44RiZ94034044 

Preparation batch 2781-024A 

A4M-94-00128 N412033-02 0101+002 U 

BLK (PC 10-22668) N412033-17 0104-017 U 

LC3 (W ID-22662) W12033-16 0104-016 Ok 

U o = i m l  values and l i m i t s  f- method 8DIs tpCi/l) 0.5 0.5 

METHOD PERFORMANCE 
UIB RAW SOP- MAX UDA ALIQ PREP D m -  YIELD BPP fOmrP D R I f f  DAYS ANAL- 

(Z][EXT SAMPLB m SRHPLE I D  TEST PIX pCi/L L PAC TIW arin keV KeV HELD PREPARED DEI'ECIUR 
- - - - 

Preparetion batch 2781-024A 20 prep e r r o r  5 f erenc W -  

A4M-94-00128 N412033-02 0.500 52 01/12/95 01/13 SS-019 

ELK (PC ID-226681 N412033-17 0.500 01/12/95 01/19 SS-034 

LCS (W 10-226621 N412033-16 0.500 01/12/95 01/10 SS-034 

N h A l  values and l l m r t s  fmm method 0.5 0.500 20-110 500 100 180 

.*OD sm+mtIES 

Page 2 

SWMRXY DATA SEffION 

Page 14 

PROCBWRFS EP-040 En\rironmentaI Water Dissolution. rev 1 

EP-900 Thorium Puri f icat ion,  rev 0 

EP-008 Heavy Elements Elect ropla t ing,  rev 0 

La> id TMAN 

Proioc01 ROCXEmYNE 

Version Yer 1.0 

i o n  D m - m  

version 3 - 0 4  

Report &re 02/08/95 
I 

AVERAGES .t 2 SD MDA t 0.05 0.07 

M R  3 W L E S  YIELD t 1 15 



RESULTS 
TdB 

C L ~ ~ i D  SAUPLB IC 

RAW SDF- 1 2: Uranium 3: manium 

TeSTFLX PLMCErS 233/234 235 238 

Client Rockt 

Preparation batch 2781-024A 

A4Chl-94-0012B N412033-02 0104-002 U 

ELK IQC ID-22669) S412033-17 0104-017 U 

ICS IQC 10-226631 N412033-16 0104-016 0k 

Nominal values and limits from mathod RDIs lpci/Lt 0.5 0.5 0.5 100 4 

Averages 

METHOD PERFORKANCE 
TdB RAW SUP- MAX MDA ALIQ PEEP DILU- YIELD KPP CC€Wf FSSW DRIFT DAYS ANAL- 

~SL~VI SAMPL~: m SAXPLE m ~esr ~m p c d ~  L PM: TION r r a n  kev K ~ V  HBLD PRBPAREO n w  D ~ C I O R  

Preparation batch 2781-024A 20 prep error F9- 
A4M-94-0012B N412033-02 0 200 53 01/11/95 01/14 SS-042 

ID-22669) N412033-17 0 200 01/11/95 01/15 59-003 

2 ID-22663) N412033-16 0 200 01/11/95 01/13 SS-042 

w d n a l  values and limits from method 0.5 0.200 30-105 300 100 180 

PRWXWRES REFERENCE ASLSM 3972-90 

EP-040 Qlviromental Water Dissolmion, rw 1 

EP-910 Uranium Eurification, r w  0 

EP-008 Heavy Elemems Electroplating, rev 0 

AVESAGES t 2 SD MDA t 0.7 0.4 

FOR 3 SAHPIJ?S YIEW t 9 70 

.<OD SurpIARIES 

?age 3 

DATA SECTION 

?age 15 



RESULTS 
I r n  

a m  WLE ID SAIIPL~ m 

METHOD SUMMARY 
STROBTm. lVCAL IN UATSR 

BErA CUmTmG 

RAW SF- 

E W E  PIX PLANCBFT Strrmtiun 90 

Client Rocketdvne 

Contract R44PSL9403404 

Prqrarat~on batch 2781-024B 

A4M-94-0012B N412033-02 0104-002 

am (w 113-22667) ~412033-17 0104-017 

iab Control Sample N412033-16 0104-016 

LJormnal values and lrmts from method RlXs fPa/Ll 0.5 

METHOD PERFORMANCE 
13LB RAW SF- MDA ALIQ PRgP DILU- YIBLD EFF CWNT WRM DRlPr DAYS ANAL- 

CLIWI~:WLEID SMPLE m TBsr PIX pCilL L PAC TIW min kev K ~ V  HELD PRKPAUED YZED DETSXUR 

Preparation batch 2781-OZ4A 20 prep error 1 teboo W- 

A4M-94-0012B N412033-02 1.00 52 01/13/95 01/13 LBG-003 

BLX IQC ID-226673 N412033-17 1.00 01/14/95 01/14 LBG-001 

Lab Control Sample N41.2033-16 1.00 01/14/95 a LSG-014 

- d l  values and llmts £ram method 0.5 1.01) 200 180 

PR- REFERENCE HASL 300/SR-01. -02 

EP-040 Emrironmental Water Dissolution, rev 1 

EP-500 Strontium-89.90 - Purification, rev 0 
EP-519 Stroncim-89,90 Planchet Demounting aad Yttrium 

Purification, rev 0 

30 SWMARIES 

Page 4 

m Y  DRTR SEffION 

Page 16 

I A v m m e s  * 2 SD 

FOR 3 W L E S  YIEW 81 13 

Lab id Tn4N 

ProCOCol ROCKz5XDYE ' 
/ verszon ver I c 

Farm DVD-04s , 
We~smr. 3 04 

/ Report a c e  02/38/95 1 



METHOD SUMMARY 
W l l P P L m a n w s  

WllPPL s w  

C l i e n t  Rocket  

C o n t r a c t  R44R72.94034044 

RESULTS 
LAB BAW SUP- 

CLmNTsAwLBID SNWLE ID TeST PIX - Ca$alt 60  CesL- 137  

P r e p a r a t x a n  batch 2781-024A 

A4M-94-0012B N412033-02 0104-002 0 

BLK (QC ID-226661 N412033-17 0104-017 U 

LCS IW ID-226601 N412033-16 0104-016 o k  

METHOD PERFORMANCE 
LAB RAW SUP- HDA ALIQ PREP DILU- YIEW EPF COUNT PWIM M(IPT DAYS RNAL- 

a m  SRHPL~ ID ID TEST PIX pCi/L L PAC T I W  i min keV KeV lIQD PREPARBD YZeD DEX'EClVR 

Preparation b a t c h  2781-024A 2 0  prep ermr t ebook  2781 pg. 024 

A4M-94-0012B N412033-02 53  01/14/93 01/14 MB.02.00 

BLK (PC 10-226661 N412033-17 01/03/95 01/05 MB.03.00 

LCS 1OC ID-226601 N412033-16 01/05/95 01/05 MB,OZ,OO 
- 
NoiiYial values and l i r m t s  f m  mcthod 5 1.00 400 1 8 0  

'OD m X E S  

P a w  5 

SXWdRY DATA SKfION 

Page 17 

PROCEDURES REFERENCE ASTM 3649-83; EPA 901.1 

EP-100 GeILil  P r e p a r a t i o n  far Environmental  Samples,  

Lab i d  rn 
ProfOCol ROC3ZTDYt.T 

V e l s L O n  Ye* : 0 I 
Porn Dm-CIS I 

Verston 3 04 i 
Report date 02/08/95 I 

AVERRGES t 2 SD M D A L t L  

FOR 2 SAMPLES YIELD - t 
rev o 



METHOD SUMMARY 
1 R I T r n  IN KaTER 

L l W m  SCINXILLATION 

Client Rocketdvne 

Contract R44PJZ94034044 

-1 values and limits f- method RDLs (pCI/LI 500 

METHOD PERFORMANCE 
IAB RAW SUP- MOA ALTQ PREP DIM- YIELD EPF CQCW WHM DRIFT DAYS ANAL- 

CLIE5TSAKPLEID SAMPLE ID Tgsr PIX pCilL L PAC TION i i rmn keV KeV astrD EiI.EPAufm YZH) DBTECTOR 

Repwatron batch 2781-02- 2s prep a-r Notebwk 2781 pg. 024 

A4M-94-0012A N412033-01 511 30 12/22/94 12/22 LSC-004 

BLX IQC ID-226711 N412033-17 50 12/29/94 12/29 LSC-004 

LCS (QC ID-226651 N412033-16 50 12/29/94 12/29 LSC-004 

NMr -1 values and llmrts £ran method 500 0.0100 50 180 

3D SiEWdRIES 

Page 6 

SE%W&RY m T A  SECTION 

Page 18 

PROCEDURES REFERENCE EPA 906.0; RSTM 2476-81 

EP-210 Tritium in Water by Distillation, rev 0 

v j 

I Lab id W 

i Pmrocol ROCKETDYNE 

Version V r r  1.0 

Form DVD-CMS j f 
I 

Version 3 . M  i 
i 

i 

! 

AVWR(jeS t 2 SD MDA300 * 0 

FOR 3 SAKPLES YIELD + '  



T M A / R I C H M O N D  
REPORTIKG GROUP 6104A 

SDG 6104A Client Rocketdvne 
%ntact Leah G. Guerrero R E P O R T  G U I D E  Contract R44PJZ94034044 

S A M P L E  S U M M A R Y  

The Sample and QC Sunnaary Reports show all samples, including QC 
samples, reported in one Sample Delivery Group (sDO1. 

The Sample Summary Report fully identifies client samples and gives the 
corresponding lab sample identification. The QC Summary Report shows at 
the sample level how the lab organized the samples into batches and 
generated QC samples. The Preparation Batch and Method Summary Reports 
show this at the analysis level. 

The following notes apply to these reports: 

* LAB SAMPLE ID is the lab's primary identification for a sample. 

e DEPARTMENT SAMPLE ID is an alternate lab id, for example one 
assigned by a radiochemistry department in a lab. 

CLIENT SAMPLE ID is the client's primary identification for a 

sample. It includes any sample preparation done by the client 
that is necessary to identify the sample. 

* QC BATCH is a lab assigned code that groups samples to be 

processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not necessarily the same as Sffi, which reflects 
samples received and reported together. 

e All Lab Control Samples. Reagent Blanks. Duplicates and Matrix 

Spikes are shorn that QC any of the samples. Due to possible 
reanalyses. not all resulfs for all these QC samples may be 
relevant to the SDO. The Lab Control Sample, Reagent Blank. 
Replicate, Matrix Spike and Method Sununary Reports detail these 
relationships. 

*PORT GUIDES 
Page 1 

SUMMARY DATA SECPION 
Page i9 

Lab ;d THAN 
Protocol ROCKEf3?WE 

Verslon Ver 1 0 
Form DVD-RG 

Verslon 3.04 



TMA/RICHHOND 
REPoRl'JliG (iBoup 6104A 

SDO 6104A Client Rocketdvne 
R E P O R T  G U I D E  contract R44PJZ94034044 

P R E P A R A T I O N  B A T C H  S U M M A R Y  

The Preparation Batch Summary Report shows all preparation batches in 
one Sample Delivery Group (SDG) with information necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

* The preparation batches are shown in the same order as the 

Method Summary Reports are printed. 

* Only analyses of planchets relevant to the SDG are included. 

- Each preparation batch should have at least one Reagent Blank 

and LCS in it to validate client sample results. 

* The QUALIFIERS shown are all qualifiers other than U, J, B, L 

and H that occur on any analysis in the preparation batch. The 
Method Sununary Report has these qualifiers on a per sample 
basis. 

These qualifiers should be reviewed as follows: 

X Some data has been manually entered or modified. 
Transcription errors are possible. 

P One or more results are 'preliminary'. The data is not 
ready for final reporting. 

2 There were two or more results for one analyte on one 
planchet imported at one time. The results in DVD may 
not be the same as on the raw data sheets. 

Other lab defined qualifiers may occur. In general, these 
should he addressed in the SDG narrative. 

.&PORT GUIDES 
Page 2 

SUMMARY DATA SECTION 
Page 2 0  

Lab zd,TMAN 
Protocol ROCKETDYNE 
'Jerslon Ver 1 0 

Fom DVD-KG 

VerS~on 3 04 
Report date 02 08 95 



T M A / R I C H M O N D  
BgWRTIlVO GROUP 6104A 

SDO 6104 Client Rocketdvne 
R E P O R T  G U I D E  Contract R44PJZ94034044 

W O R K  S U M M A R Y  

The Work Summary Report shows all samples, including QC samples, and all 
relevant analyses in one Sample Delivery Group (SDO). This report is 
often useful as supporting documentation for an invoice. 

The following notes apply to this report: 

t TEST is a code for the method used to measure associated 

analytes. Results and related information for each analyte 
are on the Data Sheet Report. In special cases, a test code 
used in the summary data section is not the same as in 
associated raw data. In this case, both codes are shown on the 
Work Summary. 

SUFFIX is the lab's code to distinguish multiple analyses 

(recounts, reworks, reanalyses) of a fraction of the sample. 
The suffix indicates which result is being reported. An empty 
suffix normally identifies the first attempt to analyze the 
sample. 

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all 
supporting data for a result. The Method Summary Report for 
each TEST has method performance data, such as yield, for each 
lab sample id and suffix and procedures used in the method. 

* PLRNCHET is an alternate lab identifier for work done for one 

test. It, combined with the TEST and SUFFIX, may be the best 
link to raw data. 

- For QC samples, only analyses that directly QC some regular 

sample are shown. The Lab Control Sample, Reagent Blank, 
Duplicate. Matrix Spike and Method Summary Reports detail these 
relationships. 

+ The SAS (Special Analytical Services) Number is a client or lab 

assigned code that reflects special processing for samples, such 
as rapid turn around. Counts of tests done are lists by SAS 
number since it is likely to affect prices. 

' ZPORT GUIDES 
Page 3 

SDHWLRY TJATA SECTION 
Page 21 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

?om DVD-RG 
Version 3.04 

Report date 02/08/95 



TMA/RICHMOND 
RffPOBTIlJG OBMlP 6104A 

SDG 6104A Cl~ent Rocketdvne 
ntact ah G. Guerrero 7) REPORT GUIDE contract R44PJZ94034044 

DATA SHEET 

The Data Sheet Report shows all results and primary supporting 
information for one client sample or Reagent Blank. This report 
corresponds to both the CLP Inorganics and Organics Data Sheet. 

I The following notes apply to this report: I 
e TEST is a code for the method used to measure an analyte. If 

the TEST is empty, no data is available; the analyte was not 
analyzed for. 

The following qualifiers are defined by the DVD system: I 
U The RESULT is less than the MDA (Mlnimum Detectable Actlvlty). 

If the MDA is blank, the ERROR as used as the iimlt. I 
I 

c The LAB SAMPLE ID and TEST uniquely identify work within the 

Summary Data Section of a Data Package. The Work Smary and 
Method S m a r y  Reports further identify raw data that underlies 
this work. 

The Method Sunwary Report for each TEST has method performance 
data, such as yield, for each Lab Sample ID and a list of 
procedures used in the method. 

e ERRORS can be labeled TOTAL or COUNT. TOTAL implies a 

preparation (non-counting method) error has been added, as 
square root of sum of squares, to the counting error denoted by 
COUNT. The preparation errors, which may vary by preparation 
batch, are shown on the Method Sunwary Report. 

A RESULT can be 'N.R.' (Not Reported). This means the lab did 

this work but chooses not to report it now, possibly because it 
was reported at another time. 

* When reporting a Reagent Blank, a RESULT can be 'N.A.' (Not 

Applicable). This means there is no reported client sample work 
in the same preparation batch as the Blank's result. This is 
likely to occur when the Reagent Blank is associated with 
reanalyses of selected work for a few samples in the SDG. 

LPORT GUIDES 
Page 4 

SUMMARY DATA SECTION 
Page 22 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1 0 

Form DW-RG 
Version 3.04 

Report dare 02/08/95 



TMA/RICHMOND 
REWJRTIUG GROUP 6104A 

SDG 6104A Cllent Rocketdvne 
mtact Leah G. Guerrero GUIDE, c0nt. contract R44PJZ94034044 

DATA SHEET 

J The RESULT is less than the RDL (Required Detection Limit) and 
no U qualifier is assigned. 

B A Reagent Blank associated with this sample had a result without 
a U flag and, after correcting for possibly different aliquots, 
that result is greater than or equal to the MDA for this sample. 

Normally, B is not assigned if U is. When reagent blank 
subtraction is shown on this report, B flags are assigned based 
on the unsubtracted values while U's are assigned based on the 
subtracted ones. Both flags can be assigned in this case. 

For each sample result, all Reagent Blank results in the same 
preparation hatch are compared. The Method Summary Report 
documents this and other QC relationships. 

L Some Lab Control Sample that QC's this sample had a low 
recovery. The lab can disable assignment of this qualifier. 

H Similar to 'L' except the recovery was high. 

P The RESULT is 'preliminary'. 

X Some data necessary to compute the RESULT, ERROR or MDA was 
manually entered or modified. 

2 There were two or more results available for this analyte. The 
reported result may not be the same as in the raw data. 

Other qualifiers are lab defined. Definitions should be in the 
SDG narrative. 

The following values are underlined to indicate possible problems: 

* A n  MDA is underlined if it is bigger than its RDL 

An ERROR is underlined if the 1.645 sigma counting error is 
bigger than both the MDA and the RESULT, inplying that the MDA 

AWRT GUIDES 
Page 5 

SUMMARY DATA SECTION 
Page 23 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DVD-RG 
Verslon 3.04 

Report date 02/08/95 I 



T M A / R I C H M O N D  
REPORT- GRom! 6104% 

SDG 6104A Cllent Rocketdvne 
ntact Leah G .  Guerrero 

D A T A  SHEET 

may not be a good estimate of the 'real' minimum detectable 
activity. 

* A negative RESULT is underlined if it is less than the negative 

of its 2 sigma counting ERROR. I 
When reporting a Reagent Blank, a RESULT is underlined if 
greater than its MDA. If the MDA is blank, the 2 sigma counting 
error is used in the comparison. 

-PORT GUIDES 

Page 6 
SVMfW3.Y DATA SECTION 

Page 24 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver i.0 

Form DVD-RG 
Version 3.04 

Report date 02/08/95 



T M A / R I C H M O N D  
RKHBTING GROUP 6104A 

SDG 6104A Client Rocketdvne 
R E P O R T  G U I D E  Contract R44PJ294034044 

L A B  C O N T R O L  S A M P L E  

The Lab Control Sample Report shows all results, recoveries and primary 
supporting information for one Lab Control Sample. 

The following notes apply to this report: 

e All fields in common with the Data Sheet Report have similar 

usage. Refer to its Report Guide for details. 

e An amount ADDED is the lab's value for the actual amount spiked 

into this sample with its ERROR an estimate of the error of this 
amount. 

An amount added is underlined if its ratio to the corresponding 
RDL is outside protocol specified limits. 

* REC (Recovery) is RESULT divided by ADDED expressed as a 

percent. 

* The first, computed limits for the recovery reflect: 

1. The error of RESULT, including that introduced by 
rounding the result prior to printing. 

If the limits are labeled (TOTAL), they include 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

e The second limits are protocol defined upper and lower QC limits 

for the recovery. 

. The recovery is underlined if ic 1s outside either of these 

ranges. 

SPORT GUIDES 
Page 7 

SUHNARY DATA SECTION 
Page 25 

Lab id TMAN 
Protocoi ROCKETDYNE 
Version Ver 1.0 

F o m  DM-RG 
Version 3.04 

Report date 02/08/95 



T H A / R I C H M O N D  
RBPORTING GRWIP 6104A 

SDG 6104A Client Rocketdvne 
-entact Leah G. Guerrero R E P O R T  G U I D E  contract R44PJZ94034044 

D U P L I C A T E  

The Duplicate Report shows all results, differences and primary 
supporting information for one Duplicate and associated Original sample. 

The following notes apply to this report: 

* All fields in common with the Data Sheet Report have similar 

usage. This applies both to the Duplicate and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Duplicate has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULTS are underlined. 

* The RPD (Relative Percent Difference) is the absolute value of 

the difference of the RESULTS divided by their average expressed 
as a percent. 

If both RESULTS are less than their MDAs, no RPD is computed and 
a ' -  ' is printed. 

For an analyte, if the lab did work for both samples but has 
data for only one, the MDA from the sample with data is used as 
the other's result in the RPD. 

* The first, computed limit is the sum, as square root of sum of 

squares, of the errors of the results divided by the average 
result as a percent, hence the relative error of the difference 
rather than the error of the relative difference. The errors 
include those introduced by rounding the RESULTS prior to 
printing. 

If this limit is labeled TOT, it includes the preparation error 
in the RESULTS. If labeled CNT, it does not. 

This value reported for this limit is at most 999 

* The second limit for the RPD is the larger of: 

1. h fixed percentage specified in the protocol. 

,PORT GUIDES 
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TMA/RICHMOND 
REPOX- GROUP 61048 

SMj 6104A Cllent Rocketdvne 
"ontact Leah G. Guerrero GUIDE, c 0 n t .  

DUPLICATE 

2. A protocol factor (typically 2) times the average MDA as 
a percent of the average result. This limit applies 

when the results are close to the MDAs. 

* The RPD is underlined if it is greater than either limit. 

If specified by the lab, the second limit column is replaced by 
the Difference Error Ratio (DER), which is the absolute value 
of the difference of the results divided by the quadratic sum of 
their one sigma errors, the same errors as used in the first 
limit. 

Except for differences due to rounding, the DER is the 
same as the RPD divided by the first RPD limit with the 
limit scaled to 1 sigma. 

. The DER is underlined if it is greater than the SigIM factor. 
typically 2 or 3, shown in the header for the first RPD limit. 
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T N A / R I C H M O N D  
BBPOBTING OaOUP 6104A 

SDG 6104A Client Rocketdvne 
"ontact Leah G. Guerrero R E P O R T  G U I D E  

MATRIX S P I K E  

The Matrix Spike Report shows all results, recoveries and primary 
supporting infomtion for one Matrix Spike and associated Original 
sample. 

The following notes apply to this report: 

e All fields in common with the Data Sheet Report have similar 

usage. This applies both to the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details. 

If the Spike has data for a TEST and the lab aid not do this 
test to the Original, the Original's RESULTS are underlined. 

* An amount ADDED is the lab's value for the actual amount spiked 

into the Spike sample with its ERROR an estimate of the error of 
this amount. 

An amount is underlined if its ratio to the corresponding RDL is 
outside protocol specified limits. 

REC (Recovery) is the Spike RESULT minus the Original RESULT 

divided by ADDED expressed as a percent. 

* The first, computed limits for the recovery reflect: 

1. The errors of the two RESULTS, including those 
introduced by rounding them prior to printing. 

If the limits are labeled 0 they include 
preparation error in the result. If labeled (COUNT) 
they do not. 

2.  The error of ADDED 

3. A lab specified, per analyte bias. The bias changes the 
center of the computed limits. 

, The second limits are protocol defined upper and lower QC limits 
for the recovery. 
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SMj 6104A Client Rocketdme 
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M A T R I X  S P I K E  

These limitti are left blank if the Original RESULT is more than 
a protocol defined factor (typically 4 )  times ADDED. This is a 
way of accounting for that when the spike is small compared to 
the amount in the original sample, the recovery is unreliable. 

+ The recovery is underlined (ouf of spec) if it is outside either 

of these ranges. 
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TMA/RICHMOND 
REPORTIKG GROUP 61048 

SDG 6104A Clrent Rocketdyne 

R E P O R T  GUIDE contract R44PSZ94034044 

M E T H O D  SUMMARY 

The Method Sunrmary Report has two tables. One shows up to five results 
measured using one method. The other has performance data for the 
method. There is one reporc for each TEST, as used on the Data Sheet 
Report. 

I The following notes apply to this report: I 
* Each table is subdivided into sections, one for each preparation 

hatch. A preparation batch is a group of aliquots prepared at 
roughly the same time in one work area of the lab using the same 
method. 

There should be Lab Control Sample and Reagent Blank results in 
each preparation batch since this close correspondence makes the 
QC meaningful. Depending on lab policy, Duplicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

* The RAW TEST column shows the test code used in the raw data to 

, , ! identify a particular analysis if it is different than the test 
,..,, 

' 1 code in the header of the report. This occurs in special cases 
due to method specific details about how the lab labels work. 

The Lab Sample or Planchet ID combined with the (Raw) Test Code 
and Suffix uniquely identify the raw data for each analysis. 

* If a result is less than both its MDA and RDL, it is replaced by 
just 'U' on this report. If it is greater than or equal to the 
RDL hut less than the MDA, the result is shown with a 'U' flag. 

I The 3 and X flags are as on the data sheet. I 
* Non-U results for Reagent Blanks are underlined to indicate 

possible contamination of other samples in the preparation 
hatch. The Reagent Blank Report has supporting data. 

* Lab Control Sample and Matrix Spike resalts are shown as: ok, No 

data, LOW or HIGH, with the last two underlined. 'No data' 
means no amount ADDED was specified. 'LOW' and. 'HIGH' 
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T M A / R I C H M O N D  
RBPORTIHG GROUP 6104A 

SDG 6104A Cllent Rocketdyne 
Yntact Leah G. Guerrero GUIDE, c o n t .  contract R44PJZ94034044 

M E T H O D  S U M M A R Y  

correspond to when the recovery is underlined on the Lab Control 
Sample or Matrix Spike Report. See these reports for supporting 
data. 

Duplicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data' means there was no original 
sample data found for this duplicate. 'OUT' corresponds to when 
the RPD is underlined on the Duplicate Report. See this report 
for supporting data. 

If the MDA column is labeled 'MAX MDA', there was more than one 
result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only those results with RDL equal to the 
smallest one. 

MDAs are underlined if greater than the printed RDL 

Aliquots are underlined if less than the nominal value specified 
for the method. 

Prepareation factors are underlined if greater than the nominal 
value specified for the method. 

Dilution factors are underlined if greater than the nominal 
value specified for the method. 

Residues are underlined if outside the range specified for the 
method. Residues are not printed if yields are. 

Yields, which may be gravimetric, radiometric or some type of 
recovery depending on the method, are underlined if outside the 
range specified for the method. 

Efficiencies are underlined if outside the range specified for 
the method. Efficiencies are detector and geometry dependent so 
chis test is only approximate. 

Count times are underlined if less than the nominal value 
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M E T E O D  S U M M A R Y  

specified for the method. 

. Resolutions (as PWHM; Full Width at Half Max) are underlined if 

greater than the method specified limit. 

+ Tracer drifts are underlined if their absolute values are 

greater than the method specified limit. Tracer drifts are 
not printed if percent moistures are. 

* Days Held are underlined if greater than the holding time 
specified in the protocol. 

* Analysis dates are underlined if before their planchet's 

preparation date or. if a limit is specified, too far after 
it. 

For some methods, ratios as percentages and error estimates for them are 
computed for pairs of results. A ratio column header like '113' means 
the ratio of the first result column and the third result column. 

Ratios are not computed for Lab Control Sample, Reagen: Blank or 
Matrix Spike results since their matrices are not necessarily 
similar to client samples'. 

The error estimate for a ratio of results from one planchet reflects 
only counting errors since other errors should be correlated. For a 
ratio involving different planchets, if QC limits are computed based on 
total errors, the error for the ratio allows for the preparation errors 
for the planchets. 

The ratio is underlined (out of spec) if the absolute value of its 
difference from the nominal value is greater than its error esrimate. 
If no nominal value is specified, this test is not done. 

For Gross Alpha or Gross Beta results, there may be a column showmg the 
sum of other Alpha or Beta emrtters. Thls sum Includes all relevant 
results m the D W  database, whecher reported or not. Results rn the 
sum are welghted by a partlcles/decay value specriled by the lab for 
each relevant analyte Results less than therr MDA are not mciuded. 
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METHOD SUMMARY 

No sums are computed for Lab Control, Reagent Blank or Matrix Spike 
samples since their various planchets may not be physically related 

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error 
for the ratio reflects both the error in the Gross result and the sum, 
as square root of sum of squares, of the errors in the isotopic results. 

For total elemental uranium or thorium results, there may be a column 
showing the total weight computed from associated isotopic results. 
Ignoring results less than their MDAs, this is a weighted sum of the 
isotopic results. The weights depend on the molecular weight and 
half-life of each isotope so as to convert activities (decays) to weight 
(atoms). 

If a ratio of total computed to measured elemental uranium or thorium is 
shown, the error for the ratio reflects the errors in all the 
measurements. 
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T h e m  Analytical 

- 
2030 Wnght Avenue 
PO Box 4MO 
Richmond., C4 94804-0a40 

15101 235-2h13 Fax: 235-0438 

April 13, 1995 

Mr. Alex Klein 
Rockwell International Cop.  
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91303 

Ref: Customer P. 0. No. R44PJZ94034044 
TMAIRichmond Report N5-02-079-6105 

Dear Mr. Klein: 

The enclosed data report is for the radiochemistry analyses of the eleven soil samples collected 
Febntary 15, 16 and 22, 1995. These samples were received at TMAIRichmond on February 
28, 1995. The case narrative discusses all parameters that are underlined in the data report that 
are not in compliance with the Statement of Work. 

If you have any questions regarding this data, please call. 

Sincerely, 

Italy E. ~ i t t m g  
Program Manager 

Enclosure: Data Report N5-02-079-6105 
Electronic Deliverable 
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X APPENDIX 2 Aliquot Information - 

X APPENDIX 3 Preparation Log For QC Samples 

X APPENDIX 4 Continuing Calibration Data for LSC Counters - 
X APPENDIX 5 Copies of Raw Data Sheets - 
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Tm/Richrnond RodrweU International Corp. 
Report N5-(12-079-6105 Contract R44PJZ94034044 
Sample Delivery Group 6105 
Case Narrative April 13, 1995 

1.0 GENERAL 

W R i c h m o n d  Delivery Group 6105 consist of the eleven soil samples received on 
February 28, 1995. 

2.0 ANALYTICAL NOTES 

The internal quality control consist of 5% each of laboratory control samples, blanks and 
replicates. The QC samples are prepared by the Quality Control Department. and copies 
of the QC Notebook pages are included with the data package. 

The blanks and laboratory control samples are created using the 1989 ASTM formula for 
moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consists of the following: 

KC1 at 4.0 mg/L - specified in the table - is not added since KC1 contains natural @'K 
which raises the background considerably. 

2.1 Tritium Analyses 
No problems were associated with the analyses. 

2.2 Strontium-IH) Analyses 
The Laboratory Control SampIe was counted for less than the nominal count time 
required; however, the MDA was less than the RDL despite the shorter count 
time. The average yield for 14 samples was 88% & 5%. 

2.3 Thorium 228, 230, 232 Analyses 
Samples A4CM-95-0003A, A4CM-95-0006A, and A4CM-95-0013 were re- 
analyzed due to lower than nominal chemical yields from the initial sample 
analysis. These samples were processed with another LCS and reagent blank 
reflected in preparation batch 2781-038A. Samples AKM-95-0004A and A4CM- 
95-0013 have MDA's slightly greater than the RDL due to relatively low 
chemical yields. The LCSfand the reagent blank have count times less than the 
500 nominal required; howkver, the MDA's were less than the RDL despite the 
shorter count times. The average yield for 16 samples was 44% i 38%. 



TMA/Richmond 
Report N5-02-079-6105 
Sample Delivery Group 6105 
Case Narrative 

Rockwell Irttefnational Corp. 
Contract R44PJZ94034044 

April 13, 1995 

2.4 Uranium 2331234, 235, 238 Analyses 
Sample A4CM-95-0013 and the reagent blank have MDA slightly greater than the 
RDL. The MDA for the Laboratory Control Sample (LCS) was greater than the 
RDL; however, this is not a problem since the activity of the LCS is far greater 
the MDA. The average yield for 14 samples was 52% IfI 16%. 

2.5 Plutonium 2391240 Analyses 
Samples A4CM-95-0001A, A4CM-95-0003A, A4CM-951XH)7A, and A4CM-95- 
0009 have MDA's slightly greater than the RDL due to relatively high counter 
backgrounds. The average yield for 14 samples was 48% IfI 9%. 

2.6 Gamma Spectroscopy Analyses 
All of the samples have aliquot less that the 850g nominal required; however, 
despite the smaller aliquot, all of the MDA's were less than or equal to the RDL. 
Because of the small sample aliquot available, the Cs-137 result in the duplicate 
analyses has a MDA greater than the RDL. 

Thermo Analytical 
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T M A / R I C H M O N D  
REPORTING GROUP 6105 

S U M M A R Y  D A T A  S E C T I O N  

SDG 6105 
dontact Italv E. Pittman 

T A B L E  O P  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

1 About this section 

I Sample Summaries 1 
I Prep Batch Summary 1 

Work Summary 6 

Method Blanks 10 

Lab Control Samples 13 

Duplicates 16 

Data Sheets 18 

Method Summaries 40 

Report Guides 5 2 

I End of Section 

1 Lab id TMAN I 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
RBWRTIAG GROW 6105 

SDG 6105 Client Rocketdme 
R E P O R T  G U I D E  Contract R44P5Z.94034044 

A B O U T  T H E  D A T A  S U I M A R Y  S E C T I O N  

The Data Summary Section of a Data Package has all data. in several 
useful orders, necessary for first level, routine review of the data 
package for a Sample Delivery Group (SDG). This section follows the 
Data Package Narrative, which has an overview of the data package and a 
discussion of special problems. It is followed by the Raw Data Section, 
which has full details. 

I The Data Summary Section has several groups of reports: I 
SAMPLE SUMMARIES 

The Sample and QC Summary Reports show all samples, including QC 
samples, reported in one SDG. These reports cmss-reference client and 
lab sample identifiers. 

( PREPARATION BATCH SUMMARY I 
The Preparation Batch Summary Report shows all preparation batches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with information necessary to check the completeness and 
consistency of the SDG. 

I WORK SUMMARY I 
I The Work Summary Reporr shows all samples and work done on them 

relevant to the reported SDG. I 
I METHOD BLANKS I 

The Method Blank Reports, one for each Method Blank relevant to the 
SDG, show all results and primary supporting infomation for the blanks. 

/ LAB CONTROL SAMPLES 1 
The Lab Control Sanple Reports, one for each Lab Control Sample relevant 
to the SDG, show all results, recoveries and primary supporting 
informaaon for these QC samples. 

I DUPLICATES 
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T M A / R I C H M O N D  
RBPORTIXG GROUP 6105 

SDG 6105 Client Rocketdvne 
G U I D E ,  cont. contract ~44~~~94034044 

A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Duplicate Reports, one for each Duplicate and Original sample pair 
relevant to the SDG, show all results, differences and primary 
supporting information for these QC samples. 

MATRIX SPIKES 

The Matrix Spike Reports, one for each Spiked and Original sample pair 
relevant to the SDG, show all results, recoveries and primary supporting 
information for these QC samples. 

DATA SHEETS 

The Data Sheet Reports. one for each client sample in the SDG, show all 
results and primary supporting information for these samples. 

METHOD SUMMARIES 

The Method Summary Reports, one for each test used in the SDG, show all 
results, QC and method performance data for one analyte on one or two 
pages. (A test is a short code for the method used to do certain work 
to the client's specification.) 

REPORT GUIDES 

The Report Guides, one for each of the above groups of reports, have 
documentation on how to read the associated reports. 
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SDO 6105 

3tacc Italy B. Pxttmen SAMPLE SUMMARY 

A4M-95-0001A S S ~  AREA 4 SOIL N502079-01 02/15/95 08:25 

A4M-95-OO02A S S E Z A ~ A ~  SOIL N502079-02 02/15/95 09:35 

AIM-95-0003A S S ~  AREA 4 SOIL N502079-03 02/15/95 1 O : O O  

A4M-95-0004A S S ~  AREA 4 SOIL N502079-04 02/16/95 09:OS 

A4M-95-0005A S S ~  AREA 4 SOIL N502019-05 02/16/95 10:OO 

MM-95-0006A SSFL AREA 4 SOIL N502079-06 02/16/95 10:20 

A4M-95-0007A SSPL ARER 4 SOIL N502079-07 02/16/95 13:15 

A4M-95-0008A S S ~  A ~ A  4 SOIL N502079-08 02/16/95 1 3 : ~ ~  

A4M-95-0009 SSFL ARER 4 SOIL N502079-09 02/22/95 09x08 

A4M-95-0010 SSFL AREA 4 SOIL N502079-10 02/22/95 1 0 ~ 0 2  

A4M-95-0013 SSPL AREA 4 SOIL N502079-il 02/22/95 10:35 

Nethcd Blank SOIL N502079-13 

Method Blank SOIL N502079-17 

Lab  Control Sample SOIL N502079-12 

lab Control  Sample SOIL N502079-16 

Duplicate lN502079-01) S S n  AREA 4 SOIL N502079-14 02/15/95 08:zs 

Impl ica te  lN502079-lo) SSFL AREA 4 SOIL 8502079-15 02/22/95 l0:02 
- 
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TMA/RICHIMOND 
GROUP 6105 

QC SUMMARY 

CIUW OF % w BASIS DAYS SlffCB 13LB DEPARlnEWr 

GCBATCS c f l m y  arm SAMPL~ ID mm~x mxsr mmm zwymr mamm cur.& snmm rr, mesa m 

6105 A<M-95-0001A SOIL 20.8 02/28/95 13  N502079-01 6105-001 

A4M-95-0002A SOIL 17.7 02/28/95 13  N502079-02 6105-002 

A4-95-0003A SOIL 23.0 02/28/95 13  N502079-03 6105-003 

A4M-95-0004A SOIL 17.4 02/28/95 12  ~ 5 0 2 0 7 9 - 0 4  6105-004 

A4M-95-0005A SOIL 16.5 02/28/95 1 2  N502079-05 6105-005 

A4G-l-95-0006A SOIL 15.2 02/28/95 12  N502079-06 6105-006 

A4M-95-0007A SOIL 18.5  02/28/95 12  N502079-07 6105-007 

A4M-95-0008A SOIL 12.5 02/28/95 l2 N502079-08 6105-008 

A4M-95-0009 SOIL 14.5  02/28/95 6 NSO2079-09 6105-009 

A4M-95-0010 SOIL 15.7 02/28/95 6 N502079-10 6105-010 

A4Cn-95-0013 SOIL 13.2 02/28/95 6 NS02079-11 6105-011 

Method Blank SOIL N502079-13 6105-013 

Method Bl& SOIL N502079-17 6105-017 

lab Control Sample SOIL N502079-12 6105-012 

lab Control Sample SOIL N502079-16 6105-016 

hlplicate (N502079-011 SOIL 02/28/95 13  N502079-14 6105-014 

Dupl~cate (N502079-10) SOIL 02/28/95 6 N502079-15 6105-015 

Page 1 

SCRWdRY DATA SECTION 

Page 4 

Lab id TMRN 

Pro~ocol ROCKETDYNE 1 V e r s i m  Ver  1.0  

Forn Dm-0s 

Versior. 3.06 

/ nepor, dare 04/12/95 



I ( '  - ZY . i t  / PREP BATCH s m m x  
Client Rocketdyne 

Contract R44PJZ94034044 
1 

Alpha spectroscopy 

PU SOIL Plutonium, Isotopic in Soil 2781-038 5.0 11 1 1 111 

M SOIL Thorium. Isotopic in Soil 2781-038 5.0 8 1 1 1/1 

2781-0388 5.0 3 1 1  

U SOIL Uranium, Isotopic in Soil 2781-038 5.0 11 1 1 1/1 

Beta Counting 

SR SOIL Strontium. Total in Soil 2781-038 10.0 11 1 1 l/I 

onaDa spectroswpy 

W(M SOIL earn Scan 

Liquid Scintillation 

X SOIL Tritium-Soil 2781-038 10.0 11 1 1 111 x 

Duplicates and Matrix Spikes are those with original (Client1 sample in this Sample Delivery Group. 

9'-nk and LCS planchets are those in the same preparation batch as some Client. Duplicate or Spike sample. 

. . 

I B A T M s X I m m R Y  
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WORK SUMMARY 
Client Rocket 

Contram R44PJZ94034044 

A4M-95-OOOlA NSO2079-01 6105-001 Glin 03/22/95 04/10/95 IEP Garmsa SEM 

ssn AREA 4 SOIL 02/15/95 6105-001 H 03/21/95 04/05/95 IEP hitium-Soil 

02/28/95 6105-001 PU 03/30/95 04/05/95 IEP Plutonium. Isotopic in Soil 

6105-001 SR 03/23/95 04/10/95 IEP Strontiwa, Total in Soil 

6105-001 TI4 03/30/95 04/10/95 IEP Thorim, Isotopic in Soil 

6105-001 U 04/03/35 04/05/95 IEP Umiimt, Isotopic in Soil 

A4M-95-0002A N502079-02 6105-002 GPM 03/22/95 04/10/95 IEP OarmM Scan 

ssn AREA 4 SOIL 02/15/95 6105-002 H 03/21/95 04/05/95 IEP hitium-Soil 

02/28/95 6105-002 PU 03/30/95 04/05/95 IEP Plutonium. Isotopic in Soil 

6105-002 SR 03/29/35 04/10/95 IEP Strontium, T o t a l  in Soil 

6105-002 TH 03/30/95 04/10/95 IEP Thorium. Isotopic in Soil 

6105-002 U 04/03/95 04/05/95 IEP Uranium. Isotopic in Soil 

A4M-95-0003A N502079-03 6105-003 GAM 03/22/95 04/10/95 IEP Ga- Scan 

SSPL AREA 4 SOIL 02/15/95 6105-003 H 03/21/95 04/05/95 IEP Tritium-Soil 

02/28/95 6105-003 PU 03/30/95 34/05/95 IEP Plutonium, Isotopic in Soil 

6105-003 SR 03/29/95 14/10/95 IEP Strontium. Total in Soil 

6105-003 TH Al 04/07/35 04/10/95 IEP Thorium, Isotopic in Soil 
, . 

6105-003 U 04/03/95 04/05/95 IEP Uranium. Isotopic in Soil 

A4M-95-000411 N502079-04 6105-004 GAM 03/22/95 04/10/95 IEP Ga- Scan 

SSFL AREA 4 SOIL 02/16/95 6105-004 H 03/21/95 24/05/35 IEP Tritium-Soil 

02/28/95 6105-004 PU 03/30/95 24/05/95 IEP Plutonium, Isotopic in Soil 

6105-004 SR 03/29/95 34/10/95 IEP Strontium. Total in Soil 

6105-004 TH 03/30/95 34/10/95 IEP Thorium. Isotopic in Soil 

6105-004 U 04/01/95 94/05/95 IEP Uranium, Isotopic in Soil 

A4CM-95-0005A N502079-05 6105-005 OAN 03/23/95 04/10/95 IEP O a m  Scan 

SSffi AREA 4 SOIL 02/16/55 6105-005 H 03/21/95 :4/05/95 IEP Tritium-Soil 

02/28/55 6105-005 PU 03/30/95 34/05/95 IEP Plutonium, Isotopic in Soil 

6105-005 SR 03/29/35 34/10/95 IEP Strontium, Total in Soil 

6105-005 TX 03/30/95 24/10/95 IEP Thorium, Isotopic in Soil 

6105-005 U 04/01/95 34/05/95 IEP Uraniiun, Isotopic in Soil 

SRK S-Y 

Page 1 

SUMNNZY DATA SECTION 

Page 6 

Lab id ?NAN 

Protocol ROCKETDYXE 

Version Ver 1 0 

Form Dm-CIFS 

VerslOD 3 06 

Report date 04 12 95 



WORK SUXMARY, cont .  
Client Rocker 

Contract R44PJZ94034044 

CLIENT m l r s  m LAB UYIPLE rn 
LWLTIDN KATRIX mI,r.tmm SUP- 

CUSlVDY WnO RECEIVED TEST Fm WALYZED R);VlgWkD BY XiZXQD 

A4M-95-0006A N502079-06 6105-006 GAN 03/23/95 04/10/95 IEP eatmm Scan 

SSFL AREA 4 SOIL 02/16/95 6105-006 H 03/21/95 04/05/95 IEP hitium-Soil 

02/28/95 6105-006 PO 04/01/95 04/05/95 IEP Plutonium, Isotopic in Soil 

6105-006 SR 03/29/35 04/10/95 IEP Strontium, Total in Soil 

6105-006 TR Al 04/07/95 04/10/95 IEP Thorium, Isotopic in Soil 

6105-006 U 04/01/95 04/05/95 IEP Uranium, Isotopic in Soil 

MM-95-0007A N502079-07 6105-007 GAM 03/23/95 04/10/95 IEP De- Scan 

S S ~  AREA 4 SOIL 02/16/95 6105-007 H 03/21/95 04/05/95 IEP hitium-Soil 

02/28/95 6105-007 PU 03/30/95 04/05/95 IEP Plutonium, Isotopic in Soil 

6105-007 SR 03/29/95 04/10/95 IEP Stmntium, Total in Soil 

6105-007 TX o3/30/95 04/10/95 IEP Thorium. Isotopic in Soil 

6105-007 U 04/01/95 04/05/95 IEP Uranium, Isotopic in Soil 

A4M-95-0008A N502079-08 6105-008 GAN 03/24/95 04/10/95 IEP G ~ M M  Scan 

SSFL AREA 4 SOIL 02/16/95 6105-008 H 03/21/95 04/05/95 IEP hitium-Soil 

02/28/95 6105-008 PU 04/01/95 04/08/95 IEP Plutonium, Isotopic in Soil 

6105-008 SR 03/29/95 04/10/95 IEP Strontium, Total in Soil 

6105-008 TH 03/31/95 04/10/95 SSP Thorium, Isotopic in Soil 
.,A .., 6105-008 U 04/03/95 04/05/95 IEP Uranium. Isotopic in Soil 

A4M-95-0009 N502079-09 6105-009 WUri 03/24/95 04/10/95 TEP Ga- Scan 

SSPL AREA 4 SOIL 02/22/95 6105-009 X 03/21/95 04/05/95 IEP Tritium-Soil 

02/28/95 6105-009 PU 03/30/95 04/08/95 IEP Plutonium, Isotopic in Soil 

6105-009 SR 03/29/95 04/10/95 IEP Strontium, Total in Soil 

6105-009 TH 03/31/95 04/10/95 IEP Thorium. Isotopic in Soil 

6105-009 U 04/01/95 04/05/35 IEP Uranium, Isotopic in Soil 
-- 

A4M-95-0010 N502079-10 6105-010 GAM 03/24/95 04/10/95 TEP Gamma Scan 

SSFL AREA 4 SOIL 02/22/95 6105-010 H 03/21/95 04/05/95 IEP hitrum-Sol1 

02/28/95 6105-010 PU 03/30/95 04/08/95 IEP Plutonium, Isotopz~ m Soil 
6105-010 SR 03/29/95 04/10/95 IEP Stmntzum. Total in Sozl 

6105-010 TH 03/31/95 04/10/95 IEP Thorrum, Isotoplc in Sol1 

6105-010 U 04/03/95 04/05/95 IEP Uranlm, Isotopz~ m Soil 

.ORK SWWARY 

Page 2 

DATA SECTION 

Pase 7 

Lab id TMAN 

Pretocol ROCKETDYNE 

I Version V e l  l.C 

€0-m DVD-CWS 

Version 3.06 

Report a t e  04/12/35 I 



WORK SUMMARY, cont.  
Clienr Rockefdvnt 

Contract R44PJZ94034044 1 
CLIEM: SAHPLB ID LAB se-ma ID 
LOCATION ~~ COLmcrEn m- 
CUSTODY SAS NI R6CENED e mT FIX AE?&YZaQ ~~ BY XBlliOD 

A4QI-95-0013 N502079-11 6105-011 GAM 03/21/95 04/10/95 IEP Ga- Scan 

S S ~  AREA 4 SOIL 02/22/95 6105-011 H 03/22/95 04/05/95 IEP Tritium-Soil 

02/28/95 6105-011 W 03/30/95 04/08/95 IEP Plutonium. Isotopic in Soil 

6105-011 SR 03/29/95 04/10/95 IEP Strontium, Total in Soil 

6105-011 TH A1 04/07/95 04/11/95 IEP Thorium. Isotopic in Soil 

6105-011 U 04/01/95 04/05/95 IEP Uranium. Isotopic in Soil 

Method Blank NS02079-13 6105-013 GAM 

SOIL 6105-013 H 

6105-013 PU 

6105-013 SR 

6105-013 TH 

6105-013 U 

03/27/95 04/10/95 IEP 

03/21/93 04/05/95 IEP 

03/30/95 04/08/95 IEP 

03/29/95 04/10/95 IEP 

03/31/95 04/10/95 IEP 

04/01/95 04/05/95 IEP 

W Scan 

hitium-Soil 

Plutonium, Isotopic in Soil 

Strontium. Total in Soil 

Thorium. Isotopic in Soil 

Uranium. Isotopic in Sail 

Method Blank N502079-17 6105-017 TH 04/07/95 04/11/95 IEP Thorium, Isotopic in Soil 

SOIL 

Sample N502079-12 6105-012 GAM 

SOIL 6105-012 H 

6105-012 PU 

6105-012 SR 

6105-012 TH 

6105-512 U 

03/27/95 04/10/95 IEP G a m  Scan 

03/21/95 04/05/95 IEP Tritiun-Soil 

03/30/95 04/08/95 IEP Plutonium, Isotopic in Soil 

03/29/95 04/10/95 IF? Strontium, Total in Soil 

03/31/95 04/10/95 IEP Thorium. Isotopic in Soil 

04/01/35 04/05/95 IE? Uranium, Isotopic in Soil 

lab Cmrrol Sample N502079-16 6105-016 TH 04/07/95 04/11/95 IE? morium, Isoropic in Soil 

SOIL 

hlplicate lN502079-011 ~502079-14 6105-014 H 

ssn AREA 4 SOIL 02/15/95 6105-014 PU 

02/28/95 6105-014 SR 

6105-014 m 
6105-014 U 

03/22/95 04/05/95 If? T r ~ t ~ u m - S ~ ~ l  

03/30/95 04/08/95 IEP Plutonxum, IsotOp%C In Sol1 

03/23/95 04/10/95 IE? Strrotium, Total Ln Soil 

03/31/95 04/10/95 If? Thonum. Isotoplc An Soil 

04/01/95 04/05/95 IEP Uraniun. lsotaplc in Sorl 

Dvplicate (N502079-101 ~502279-15 6105-315 GRv 03/24/95 34/10/95 IEP Gamma Scan 

SSFL hffEk 4 SOIL C2/22/95 

02/26/95 

3RK 

Page 3 

s m w k ~ ~  uaTa SECIION 

Page 8 

Protocol R h - x E T D 3 T  

version V e r  1.0 

fern DVD-as  -- neporc version date 04/12/95 3.06 i 1 



TMA/RICHMOND 
REFOiUTW GROUP 6105 

SK: 6105 Cl~ent Rocket 

tact Icalv E ~lttman WORK SUMMARY, cont. co~~tract ~44~~294034044 

Page 4 

SX%ARY DATA SECTION 

Page 9 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SRSm rn W__a_ cum XORE RE BLat?K DUP SPTXI: mPAl 

2 b  ~d m 

V e r s m n  Ver 1.0 

?om Dm-CWS 

Version 3.06 

Repar: date 04/12/95 

WIM ~ a -  scan 11 1 1  1 

N Ritium-Soil EPA 906.0: ASM 2476-81 11 1 1  1 

PU Plutonim. Isotopic in Soil W L  300/W-02 11 1 1 1  

SR Strontium, Total in Soil W L  3OO/SR-01,-02 11 I l l  

TH Thorium. Isotopic in Soil 11 2 2 1  

U Uranium. Isotopic in Soil Hnn 3OO/U-04 11 1 1 1  

TOTALS 66 7 7 6  

14 

14 

14 

14 

16 

14 

86 



TMA/RICHMOND 
REPORTIBG GROUP 6105 

M E T H O D  BLANK 

SDG 6105 Client Rocketdvne 
Contact Italv E .  Pittman Contract R44PJZ94034044 

L a b  sample id NS02079-13 Client sample id Method Blank 
Dept sample id 6105-013 Material/Matrix S O I L  

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

Uranium 238 7440-61-1 

Plutonium 238 13981-16-3 

"lutcnium 239/240 10-12-8 

: M A  SCAN A N A L n E S  , ,,, 

&tassium 40 

Chrcmiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Zobalt 60 
Zinc 65 
Yicbium 94 
?uthenium 103 
?uthenium 106 
rin 113 
:esium 134 

lesium 137 
:erium 144 

3uropium 152 
zuropium 154 
luropiun 155 
Laaium 226 
'horium 232 U 

PU 
PU 

GAM 

G AM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

GAM 

G AM 

U G AM 

U GhM 

U GAY 

Page 1 
SUWMdRY DATA SECTION 

Page 10 

Lab 1d TMAN 
Protocol ROCKETDYNE 
VerSloS Ver 1.0 

Form DVD-DS 
Version 3 06 

Report date 04/12/95 



T M A / R I C H M O N D  
RBPORTW GROUP 6105  

N502079-13 nethod Blank 

B L A N K ,  c o n t .  

SDG 6105 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

I Lab sample id N502079-13 Client sample id Method Blank 
Dept sample id 6105-013 Material/Matrix SOIL 

ATHOD BLANKS 
Page 2 

SURMARY DATh SECTION 

Page 11 

Lab id TMAN 
Proiocol ROCKETDYNE 
'Jersion Vex 1.0 

F o m  DVD-DS 
Version 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
REWRTmG GROUP 6105 

N502079-17 Method Blank 
M E T H O D  B L A N K  

SDG 6105 Client Rocketdvne 
Contact I t a l v  E. Pittman Contract R44PJZ94034044 

I Lab sample i d  N502079-17 Client sample id Method Blank 
Dept sample i d  6105-017 M a t e r i a l h a t r i x  SOIL I 

RESULT 2u ERR BDA RDL QUALI- 
AmLYTE CAS EO pCi/g (COOHT) pCi/g pfi/g - 
Thorium 228 0.018 0.1 TH 
Thorium 230 14269-63-7 0.018 0.1 TH 
Thorium 232 7740-29-1 0.006 0.1 TH 

QC-BLANK #23631 

&THOD BLANKS 

Page 3 

S W M X i Y  DATA SECTION 

Page 12 

Lab i d  TMAN 

Protocol ROCKETDYNE 

Version Ver 1.0 
Form DVD-DS 

Version 3.06 
Report date 04/12/95 



TMA/RICEMOND 
REPORT= GRWP 6105 

LAB CONTROL SAMPLE 

S W  6105 

CMraCt l c a l v  E. Pittman 

Client Rocketdm 

Coirfract R44N294034044 

lab sample i d  N502079-12 Client sample i d  lab  Control Sanmle 

Dept sample i d  6105-012 Material/Hacrix SOIL 

Tritium 

Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

ijranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Pl,itonium 239/240 

i SCAN ANALYTES 
, , .  ... issium 40 

Chromiun 51 

14anganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Europium 154 

Europiun 155 

Radium 226 

Thcxiurr 232 

Lab id 'WLWW 

P r o i ~ o l  ROCKETDYNE 

version ver 1 . 0  

Form DVD-LCS 

Version 3 . 0 6  

Reporr date 



TMA/RICHMOND 
REWIlRaC QLCRIP 6105 

LAB CONTROL SAMPLE, cont .  

i SDZ 6105 

Contact Icalv 13. Pittaran 

Client RecketdYne 

Contract R44WZ94034044 

Lab sample id N502079-12 Client sample id Lab Concml Sanple 

Dapt sawle id 6105-012 Material/Matrix SOIL 

Lab ~d TMAN 

Prococol RDCKE~PYNE 

V e r s x m  ver 1.0 
Form DVD-ES 

V e r s m i l  3.06 

Reporc. dace 04/12/95 



TMA/RICHMOND 
GP?3JP 6105 

LAB CONTROL SAMPLE 

SDF 6105 

Contact Italy E. PiCtman 

Client Rocketdvne 

Contract R44PSL9~03iOl4 

Lab sample id N502079-16 Client sataple id Lab Control Samle 

Oept sample id 6105-016 Haterial/Matrix SOIL 

Thorium 228 

Thorium 230 

Thorium 232 

L JmROL SRMPLES 

?age 3 

m Y  DATA SECTION 

Page 15 

Lab id TMRN 
Plococol R O C K E T L l r n  

version ver 1.0 
Farm DVD-LCS 

version 3.36 

~ e p r t  date 04/12/95 



TMA/RICHMOND 
GROUP 6105 

DUPLICATE 

SDG 6105 Client RocXetdVne 

Contact Italy E.  Pittman con:raet R44PJZ94034044 

m L I O L T E  ORIGINAL 

Lab sample id N502079-14 Lab -1e id N502079-01 Client sample id A4M-95-000lA 

Dept sample id 6105-014 Dept sample id 6105-001 ;ocati~m/HaCrix SSE'L ARUI 4 SOIL 

Received 02/28/95 Colzected 02/15/95 08225 

% moisture 20.8 b i z  of cust&y i d  

~X~P~~ICATB 20 EBR ma nnL mm~s- O R I O ~  2a ERR -I- RPD 30 PROT 

JamLYTE pCi/g (CODNTI @/g pCi/g PTBRS TPST pCi/g PXNTl pCi/g PIERS % lWS LRaT 

hztlum 

Stroetum 90 

TWrLum 228 

Tnorllim 230 

Thorium 232 

uranium 233/234 

Uranmm 235 

Uranium 238 

mrum 238 

. .conu~m 239/240 

JUPLICATE.5 

Page i 

-Y DATA SECI'IMI 

Page 16 

Pro~ocol ROCXETDm3 

Version ver 1 0 
? e m  Dm-D-m 

verszon 3 a6 

Report date 04 12/95 



DUPLICATE 

Sffi 6105 Client Rocketdvne 

Contact Italy E. Pittman Cantrac~ R44WZ94034044 

DUPLIC&TE ORIOINAL 

Lab saaqrle id N502079-15 Lab sample id NS02079-10 Client sample id 11404-95-0010 

Dept sample id 6105-015 Dept sample id 6105-010 La'atian/Matrix SSFL AREA 4 gQ.aL-- 
Received 02/28/95 Collected 02/22/95 10:02 

moisture 15.1 Chain of custody id 

WVrmA SCAN ?,NALms 

Potassium 40 

C h r o m i u n  51 

Vanganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 
~, . 

:urn 94 
. . ,, 
ri...ienium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Europium 152 

Riropium 154 

Rimpiurn 155 

Radium 226 

Thorium 232 

WLICRTES 

Page 2 

mm6ARY DATASECPIW 

Page 17 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAW 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

ULM 

GAM 

GAM 

Lab id 

Proeocol ROCKEmYNE 

Version ver 1 0 1 30- Dm-DUP 1 
Varsmn 3 06 

Report. date 04/12/95 



T M A / R I C H M O N D  
REPOXTIXG GROUP 6105 

D A T A  SHEET 

SDG 6105 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-01 Client sample id A4CM-95-0001A 
Dept sample id 6105-001 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/15/95 08:25 
t moisture 20.8 Chain of custody id 

RESULT 20 ERR UDA RDL Qmu;I - 
CAS ETO p C i / g  ( a )  p C i / g  p C i / g  PIERS TEST 

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

7440-61-1 

13981-16-3 

onium 239/240 10-12-8 

GAMMA S W  ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 U 
Europium 152 U 
Europium 154 U 

Radium 226 0.71 

0.059 0.5 W 

0.055 0.5 SR 
0.17 0.1 TH 
0.16 0.1 TH 
0.18 0.1 TH 
0.042 0.01 U 

0.008 0.01 U 
0.044 0.01 U 

0.009 0.01 PU 
0.005 0.01 PU 

0.50 GAM 

GAM 

GAM 

GRM 

G AM 

GAM 

GAM 

GAM 

G AM 

G AM 

G AM 

GAM 

0.028 0.02 GAM 

GAM 

GU1 

U GAY 

0.060  GAM 

JATA SHEEXS 
Page 1 

SUMMARY DATA SECTION 
Page 18 

i Lab id TMAN 
Protocol RQCKETDYNF- 
Version Ver 1.0 

Form D M - D S  

version 3.05 
Report date 04/12/35 



TMA/RICHMOND 
-RTiXG GROUP 6105 

DATA SHEET, cont 

SDG 6105 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N502079-01 Client sample id A4CM-95-0001A 

Dept sample id 6105-001 Location/Matrix SSPL AREA 4 SOIL 
Received 02/28/95 Collected 02/15/95 08:25 

2 moisture 20.8 Chain of custody id 

DATA SHEETS 
Page 2 

W%MAR? DATA SECPION 
Page 19 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

26 



T M A / R I C H W O N D  
REPORTING GROUP 6105 

D A T A  S H E E T  

SDG 6105 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-02 Client sample id A4CM-95-0002A 
Dept sample id 6105-002 tocation/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/15/95 09:35 
% moisture 17.7 Chain of custody id 

Tritium 

Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
uranium 233/234 
Uranium 235 
Uranium 238 
. , 

tonium 238 
,.:'f ,~tonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 

Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 

Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 

Europium 152 
Europium 154 
Racium 226 

0.5 X 
0.5 SR 

0.1 TH 
0.1 TH 
0.1 TH 
0.01 U 
0.01 U 
0.01 U 
0.01 PU 
0.01 PU 

G AM 

G AM 

G AM 

G AM 

GAM 

GAM 

DAM 

GAM 

G AM 

G AM 

GAM 

G AM 

0.02 GAM 

GAM 

GAM 

GAM 

G AM 

ATA SHEETS 
sage 3 

SDMWA3.Y DATA SECTION 
Page 20 

I Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3 . 0 6  

27 Report date 04/12/95 



TMA/RICHMOND 
RBPORTIliG GROUP 6105 

D A T A SHEET, cont 

SDG 6105 client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-02 Client sample id A4CPI-95-0002A 

Dept sample id 6105-002 Location/Matrix SSPL AREA 4 SOIL 
Received 02 /28 /95  Collected 02/15/95  0 9 - 3 5  

i moisture 1 7 . 7  Chain of custody id 

T 2 0  ERR 
PIERS TEST 

ATA SHEETS 

Page 4 

SDMHARY DATA SECTION 
Page 21 

~ ? b  ~d TMM 
Protocol ROCKETDYNE 
Versxon Ver 1 0 

Form DVD-DS 
Versron 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
REPORTING GROUP 6105 

D A T A  S H E E T  

SDO 6105 Client Rocketdvne 
Contact Italv E. Pittman Contract ~44~5294034044 

Lab sample id N502079-03 Client sample id A4a-95-0003A 
Dept sample id 6105-003 Location/Matrix SSPL ARSA 4 SOIL 

Received 02/28/95 Collected 02/15/95 10:OO 
% moisture 23.0 Chain of custody id 

RBSWLT 2'7- MDA RDL PUALI - 
ANALYTE CAS NO p C i / g  (MUNT) p C i / g  pti/g PIERS TEST 

Tritium 0.063 0.5 H 

Strontium 90 10098-97-2 0.051 0.5 SR 

Thorium 228 0.18 0.1 TH 
Thorium 230 14269-63-7 0.17 0.1 TH 
Thorium 232 7740-29-1 0.17 0.1 TH 
Uranium 233/234 11-08-5 0.045 0.01 U 
Uranium 235 14117-96-1 0.011 0.01 U 

7440-61-1 0.046 0.01 U 
13981-16-3 0.009 0.01 PU 

nium 239/240 10-12-8 0.006 0.01 PU 
SCAN ANALYTES 

Potassium 40 0.48 DAM 

Chromiun 51 GAM 

Manganese 54 GAM 
Cobalt 58 GAM 
Iron 59 GAM 
Cobalt 60 GAM 
Zinc 65 GAM 
Niobium 94 GAM 
Ruthenium 103 GAM 

Ruthenium 106 GAM 
Tin 113 G AM 
Cesium 134 GAM 
Cesium 137 0.029 0.02 GAM 

Cerium 144 G AM 
Europium 152 GAK; 

Europium 154 GhM 
europium 155 GAM 

JATA SHEETS 
Page 5 

SOUWARY DATA SHefION 
Page 22 

I Lab id TMAN 

I Protocol ROCKETDYNE 
Versxon Ver 1.0 

Form DVD-Ds 

29  Version 3 . 0 6  

Report date 04/12/95 



T M A / R I C E M O N D  
REPOBTING GROUP 6105 

XSO2079-03 A4M-95-000- 

D A T A  S H E E T ,  c o n t  

SEG 6105 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-03 Client sample id A4W-95-0003A 

Dept sample id 6105-003 Location/Matrix SSFL AREA 4 SOIL 
Received 02/28/95 collected 02/15/95 10:OO 

+ moisture 23.0 Chain of custody id 

JATA SHEETS 
Page 6 

S W Y  DATA SECTION 
Page 23 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 

Version 3.06 

30 Report date 04/12/95 



- - 

REPORTING GROUP 6105 
8502079-04 A4M-95-0004A 

D ATA SHEET 

SDD 6105 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N502079-04 Client sample id A4CM-95-0004A 
Dept sample id 6105-004 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/16/95 09:05 
% moisture 17.4 Chain of custody id 

T 2uERR W A  RDL QUALI- 

CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
i'.-anium 23 8 

lonium 238 . , 
..-&tonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 

SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 
GAM 

G AM 

G AM 

G AM 

GAM 

U GAM 

U G AM 

U GAM 

U GAM 

iATA SHEETS 
Page 7 

SVHEARY DATA SKCI1ION 
Pagc 24 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

FOln DVD-DS 
Version 3.06 

Reporc date 04/12/95 



TMA/RICHMOND 
BEWRTIBG GRCKIP 6 1 0 5  

DATA SHEET, cont 

SDG 6105  Client Rocketdvne 
Coneact Jtaly E. Pittman Contract R44PJ294034044 

Lab sample id N502079-04 Client sample id A40.I-95-0004A 

Dept sample id 6105-004 Location/Natrix SSFL AREA 4 SOIL 

Received 0 2 / 2 8 / 9 5  Collected 02 /16 /95  09:05 

'c moiscure 17.4 Chain of custody id 

RESULT 2 U  BRR MDA RDL QUALI - 
ALVALYTE CAS EO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Radium 226  0 . 0 5 7  GAM 
Thorlum 2 3 2  0 . 1 4  GAM 

DATA SHEETS 
Page 6 

SUMHARY DAY& SECTION 
Page 25 

Lab id TMAN 
Protocoi ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 

3 2  Verslon 3.06 



T M A / R I C H M O N D  
BEWRTIAG GFSUP 6105 

D A T A  SHEET 

S X  6105 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

. 
Lab sample id N502079-05 Client sample id A4CM-95-OO05A 
Dept sample id 6105-005 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/16/95 10:OO 

% moisture 16.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
7-snium 238 

:onium 238 
kiatonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europiuin 155 

B E T  2 U  ERR MDA RDL QUALI- 
CAS li0 pCi/g pCi/g pCi /g  FIERS TEST 

0.062 0.5 H 
10098-97-2 0.055 0.5 SR 

0.26 0.1 TH 
14269-63-7 0.22 0.1 TH 
7740-29-1 0.22 0.1 TH 
11-08-5 0.048 0.01 U 
14117-96-1 0.010 0.01 U 
7440-61-1 0.050 0.01 U 
13981-16-3 0.007 0.01 PU 
10-12-8 0.004 0.01 PU 

0.29 GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

0.015 0.02 GAM 

G AM 

G AM 

GAM 

GAW 

3ATA SHEETS 

Page 9 
S-Y DATA SECTION 

Page 26 

1 Lab id THAN t 
PrOtOCOl ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
RgWRTING GROUP 6105 

WO2079-05 A4M-95-0005A 

D A T A  S HEET, C O n t  

SDG 6105 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJ7.94034044 

Lab sample id N502079-05 Client sample id A4CM-95-0005A 
Dept sample id 6105-005 Location/Matrix SSPL AREA 4 SOIL 

Received 02/28/95 Collected 02/16/95 10:OO 
t moisture 16.5 Chain of custody id 

T 2uBRR lIDA RDL QUALI- 
AHAI;YTE CRS NO pCi/g (COWT) pCi/g PIERS TBST 

Radium 226 0.028 DAM 

Thorium 232 0.070 GAM 

DATA SHEETS 
Page 10 

SUEQYiRY DATA SECTION 
Page 27 

Lab id TMAN 
Protocol ROmETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 04/12/95 



RBWRTING GROUP 6105 

NS02079-06 A4M-95-0006A 

D A T A  S H E E T  

- 

SDG 6105 Client Rocketdyne 
Contact Italy E. Pzttman Contract R44PJ294034044 

Lab sample id N502079-06 Client sample id A4m-95-0006A 

Dept sample id 6105-006 Location/Matrix SSFL ARWL 4 SOIL 
Received 02/28 /95  Collected 02/16 /95  10:20 

% moisture 1 5 . 2  Chain of custody id 

T 2a ERR NDA RDI. w- 
CAS NO pCi/g (COUNT) pCi/g pCi/g PIgRS TEm 

Tritium 
Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

IT-anium 238 

-..:onium 238 
. , . 
i.2utonium 239/240 

GAMMA SCAN ANALYTES 
Potassium 40 

Chromiun 5 1  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 114 

Europiun 152 
Europium 154 

Radium 226 

H 
S R  

TH 

TH 
TH 
U 
U 

U 
PU 
PU 

GAM 
DAM 
GAM 
GAM 
GAM 
GAM 
GAM 
DAM 
DAM 
GAM 
GAM 
DAM 
GAM 
GAM 

G AM 
G AM 
GAM 

JATA SHEETS 
Page 11 

SUt#HARY DATA SECTION 

Page 28 

Lab id TMAN 
j Protocol ROCKETDYNE 

Version Vex 1 . 0  

Form DW-DS 
Version 3 . 0 6  '' 1 Report date 0 4 i 1 2 / 9 5  



T M A / R I C H M O N D  
REWRTIEG GROUP 6 1 0 5  

N 5 0 2 0 7 9 - 0 6  A4CW-95-OO06A 
D A T A  S H E E T ,  c o n t  

I SDG 6 1 0 5  Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N 5 0 2 0 7 9 - 0 6  Client sample i d  A4U4-95-0006A 

Dept sample id 6 1 0 5 - 0 0 6  Location/Matrix SSFL ARER 4 SOIL 
Received 0 2 / 2 8 / 9 5  Collected 0 2 / 1 6 / 9 5  1 0 - 2 0  

i. moisture 1 5 . 2  Chain of custody id 

JATA SHEETS 

Page 12 
SUUW&Y DATA SECTION 

Page 29 

Lab zd TMAN 
Protocol ROCKETDYNE 
VerSlOC Ver 1 0 

Form m - D S  

Versxon 3 06 

Report date 04/12 / 9 5  



T M A I ' R I C B M O N D  
RKPORTI!?G GROUP 6105 

D A T A  S H E E T  

SDG 6105 Client Rocketdvne 
Contact Italy E. Pittmn Contract R44PJZ94034044 

lab sample id N502079-07 Client sample id A4CM-95-OO07A 
Dept sample id 6105-007 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/16/95 13:15 
t moisture 18.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
r'ranium 238 

, konium 238 , ,  . , , .  
-~&utonium 23 9/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Cbromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 
TH 
u 
U 
U 
PU 
PU 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

0 . 1  U CAM 

0.04 U GAM 

0 03 U GAM 

0 08 U GAM 

Page 13 
DATA SECTION 
Page 30 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 04/12/95 



TMA/RICHMOND 
~R~ GROUP 6105 

DATA SHEET, c o n t  

SDG 6 1 0 5  Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N 5 0 2 0 7 9 - 0 7  Client sample id A4CM-95-0007A 
Dept sample id 6 1 0 5 - 0 0 7  Location/Matrix SSPL AREA 4 SOIL 

Received 0 2 / 2 8 / 9 5  Collected 0 2 / 1 6 / 9 5  1 3 : 1 5  
% moisture 1 8 . 5  Chain of custody id 

BESULT Z O E R R  WDA RDL QmI.1- 
ANALYTE CAS NO pCi/y (CiXXiT) pCi/g pCi/y FIERS TEST 

Radlum 2 2 6  0 . 0 4 9  GAM 

Thoraum 2 3 2  0 . 1 3  G AM 

JATA SKEETS 
Page 1 4  

SUtMZUZY DATA SECTION 
Page 3 1  

Lab id TMAN 
Protocol ROCKETDYNE 
version Ver 1 . 0  

Form DVD-DS 
Version 3 . 0 6  

Report date 0 4 / 1 2 / 9 5  



TMA/RICHMOND 
RBWRTIWG GROUP 6105 

D A T A  S H E E T  

SDG 6105 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-08 Client sample id A4CM-95-0008~ 
Dept sample id 6105-008 LocatiordMatrix SSFL AREA 4 SOIL 

Received 02/28/95  Collected 02/16/95  13:55 
I moisture 1 2 . 5  Chain of custody id 

T 2sEBR MIA RDL QUALI - 
ANALYTB CAS NO pCi/g pCi /g  pCi/g PIERS TBST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232  
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 

',. ..:dtonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51  
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

JATA SmETS 
Page 15 

SUMMARY DATA SECfION 
Page 32 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form ilVD-DS 

Version 3 . 0 6  
Report date 04/12/95  



REFURTING G R W  6105 

r9-08 A4m-95 
D A T A  S H E E T ,  c o n t  

SDG 6105 Cllent Rocketdvlle 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-08 Client sample id A4CM-95-0008A 
Dept sample id 6105-008 Location/Matrix SSFL ARBA 4 SOIL 

Received 02/28/95 Collected 02/16/95 13:55 

k moisture 12.5 Chain of custody id 

DATA SHEETS 
Page 16 

S-Y DATA SECTION 
Page 33 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

?om DVD-DS 
Version 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
BBPOBTIHO GROUP 6105 

D A T A  SHEET 

SDG 6105 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N502079-09 Client sample id ALM-95-0009 
Dept sample id 6105-009 Location/Matrix SSFL A R m  4 SOIL 

Received 02/28/95 Collected 02/22/95 09: 08 
5 moisture 14.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Vranium 238 .., 

tonium 238 
.'..lutonium 239/24O 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 
TH 
TH 

TH 
U 
U 
U 
PU 
PU 

DAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 
U GAM 

U G AM 

2ATA SHEETS 
Page 17 

SUMM?&Y DATA SECPIOtr 
Page 34 

Lab id TMAN 

4 1  

Protocol ROCKETDYNE 
Vefsion Ver 1.0 

Form DM-DS 
Version 3.06 

Report date 04/12/95 



TMA/RICHMOND 
REPORlTlG G R W  6105 

DATA SHEET, cont 

i SDG 6 1 0 5  Client Rocketdvne 
Contact Italv E. Pittman Contract 844PJZ94034044  

Lab sample id N 5 0 2 0 7 9 - 0 9  Client sample id A4CM-95-0009 
Dept sample id 6 1 0 5 - 0 0 9  Location/Matrix SSFL AREA 4 SOIL 

Received 0 2 / 2 8 / 9 5  Collected 0 2 / 2 2 / 9 5  0 9 : 0 8  
+ moisture 14.5 Chain of custody id 

Radium 226 
Thorium 2 3 2  

DATA SHEETS 

Page 18 
S03rlMARY DATA SECTION 

Page 3 5  

Lab id WAN 

Protocol ROCKETDYiiE 
Version Ver 1.0 

Form D m - D S  
Version 3.06 

Report date 04/12/95 



T M A / R I C H M O N D  
RBWRTIXG GROUP 6105 

D A T A  SHEET 

SDO 6105 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-10 Client sample id A4M-95-0010 
Dept sample id 6105-010 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 10: 02 
% moisture 15.7 Chain of custody id 

F?BStJLT 2tr ERR UDA RDL @J?iLI- 

ANALYTB CAS NO pCi/g pCi/s pCi/g PIERS TBST 

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 2331234 11-08-5 

14117-96-1 

7440-61-1 

13981-16-3 

tonium 239/240 10-12-8 

G W  SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Suthenium 103 
Zuthenium 106 
rin 113 
Zesium 134 
Zesium 137 
Zerium 144 
2uropium 152 
Suropium 154 
Europium 155 

DATA SHEETS 
Page 19 

SUHMARY DATA SECTION 
Page 36 

Lab id mm 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form Dm-DS 
Version 3.06 

Report date 04/12/95 



TMA/RICHMOND 
RB- DBOUP 6105 

D A T A  SHEET, cont 

SDO 6105 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-10 Client sample id A4CM-95-0010 

Dept sample id 6105-010 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 10:02 

2 moisture 15.7 Chain of custody id 

RESULT 2 U E R R  KDA RDL QUALI- 
~~ CAS NO p C i / g  (comJT1 p C i / g  p C i / g  P I m  *ST 

Badrum 226 0.032 G AM 
Thorlum 232 0.076 GAM 

JATA SHEETS 

Page 20 
SUMMARY DATA SECTION 

Page 37 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

? o m  DVD-DS 
Version 3.06 

4 4 Report date 04 12 95 



T M A / R I C H M O N D  
BEWRTIXG GROUP 63.05 

D A T A  S H E E T  

I SDG 6105 Client Rocketdme 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N502079-11 Client sample id A4CM-95-0013 
Dept sample id 6105-011 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 10:35 
I moisture 13.2 Chain of custody id 

- - 

RESfnT 2CrBRI( HDA RDL QmI- 
CAS NO pCi/g ( C O W )  pCi/g pCi/g PIERS TESf 

Tritium 
Strontium 90 
Thorium 228 

Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
lrranium 238 

:onium 238 
t-&onium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 

Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 

Europium 154 

0.055 0.5 H 
0.058 0.5 SR 
0.28 0.1 TH 
0.24 0.1 TH 
0.21 0.1 TH 
0.066 0.01 U 
0.014 0.01 U 
0.067 0.01 U 
0.003 0.01 PU 
0.003 0.01 PU 

0.51 DAM 
G AM 
GAM 
GAM 
GAM 
G AM 
GAM 
GAM 
GAM 
GAM 
G AM 
GAM 

0.02 G AM 
GAM 
G AM 
GAM 
G AM 

>ATA SAEETS 
Page 21 

SUMMARY DaTA SECfION 
Page 38 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form D M - D S  
Version 3.06 

Report dace 04/12/95 



TMA/RICHMOND 
RZPORTIlTG GROUP 6105 

D A T A  SHEET, c o n t  

SDG 6105 Client Rocketdyne 
Contact Italv E. Pittman fontracc R44PJZ94034044 

Lab sample id N502079-11 Client sample id A4CM-95-0013 
Dept sample id 6105-011 Location/Matrix SSPL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 l0:35 
r moisture 13.2 Chain of custody id 

uEsrlL'T 2 U R R R  W A  RDL QUALI - 
CBS NO pci& (corn) pm/g pcik PIERS TBm 

JATA SIDeSTS 
Page 22 

SClUMaRY DATA SECrION 
Page 39 

Lab id TWAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Versron 3.06 



METHOD SUMMARY 
PWDXIZ%, ISOIUPIC IN SOIL 

ALPm SPBClROSfOPY 

C l i e n t  w e t  
C o n t r a c t  R44R77.94034044 

RESULTS 
IAB BAW S F -  P l u t o n i m  P l u t o n i m  

a E B P s A m e l s W  SANPLB m TBsr F B  PLAWCEST 238 239/240 

Preparation b a t c h  2781-038 

A4M-95-0001A N502079-01 6105-001 U 

A4M-95-0002A N502079-02 6105-002 U 

A4M-95-0003A N502079-03 6105-003 U 

A4CM-95-0004A N502079-04 6105-004 U 

A4CM-95-0005A N502079-05 6105-005 U 

A4M-95-OBUSA 8502079-06 6105-006 U 

A4W-95-0007A N502079-07 6105-007 U 

A4M-95-0008A N502079-08 6105-008 U 

A4M-95-0009 N502079-09 6105-009 U 

A4M-95-0010 N502079-10 6105-010 U 

A4M-95-0013 N502079-11 6105-011 U 

BLX tW ID-234821 N502079-13 6105-013 U 

LC5 IQC ID-234811 N502079-12 6105-012 0k 

h r p l i c a t e  (N502079-011 NS02079-14 6105-014 ok J 

-!?a1 values and l i m i t s  frm m e w  RDLs (pCi/g)  0.01 0 . 0 1  

dOD Sut4aARIES 

?age i 

DATA SECTION 

Page 40 



METHOD SUMMARY 
p%ulwaw. XsiYmPIC ICA SOIL 

a m s  S p ~ r n P y  

I Client Rocketdvne 

Contract R44NZ94034044 I 

METHOD PERFORMANCE 
W RAW SUF- K4X !ma a L I Q  PREP D m -  YIEIB kfP COlWT RaM WET m Y S  as& 

CLIEBP wsa m sAKPU3 m lasr FIX pCi/g g PAC TION m i n  kev KeV BGLD PRBPARH) rZgD DSIWXOR 

Reparation bat& 2781-038 20. prep enor 
A4M-95-0001A N502079-01 

A4M-95-0002A N502079-02 

A4M-95-0003A N502079-03 

A4M-95-0004A N502079-04 

A4A4CH-95-0005A N502079-05 

MM-95-0006A N502079-06 

11404-95-0007A N502079-07 

A4M-95-0008A N502079-08 

A4M-95-0009 N502079-09 

A4M-95-0010 N502079-10 

A4M-95-0013 N502079-11 

ELK (G€ 10-23482) N502079-13 

ICS IQC ID-23481) N502079-12 

Duplicate lN502079-01) N502079-14 

Nw'?al Mlves and llmits f- method 0.01 3.00 20-105 500 100 180 

REFERE?CE HASL 30O/PU-02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution. rev 0 

EP-940 Plutonium Purificacim, rev 0 

I EP-008 Heavy Elements Electroplating. rev 0 I 

HOD SXWARISS 

PaSe 2 

SVW?%Y DATA S W X X M i  

Page 41 



METHOD SUMMARY 
llSOREH, ISGTOPIC IN SOIL 

AGPIIA SPEcrnOSCOPY 

RESULTS 
LAB mn m- 

 ID sR$@LB m TBST PIX PlAuCEm m i u r n  228 Thorium 230 Thorium 232 

Client Rwketdvne 

Contract R44Bl7.94034044 

Reparation bat& 2781-038 

A4M-95-000lA N502079-01 

A4M-95-0002A N502079-02 

A4M-95-0004A N502079-04 

A4M-95-0005A N502079-05 

A4M-95-0007A N502079-07 

A4M-95-0008A N502019-08 

A4M-95-0009 N502079-09 

A4M-95-0010 N502079-10 

ELK (W ID-234821 N502079-13 

LCS (W ID-234811 N502079-12 

Cuplicate 1N502079-011 N502079-14 

Preparation batch 2781-038A 

A4M-95-0003A N502079-03 A 1  6105-003 0.82 

A4M-95-0006A NSO2079-06 A 1  6105-006 1.2 

N502079-11 A1 6105-011 0.95 

N502079-17 6105-017 U 

N502079-16 6105-016 ok 

Nominal  values and l i m i t s  from method RDb ipCi/gl 0.1 0.1 0 .1  

'OD S r n I E s  

Page 3 

s m w h R Y  DAlA SECTION 

Page +2 

I 

I Lab id TMRN 

P r o t o c o l  RaCKSTDYNi: 

Version Yef 1 . 0  

I Fom. DW-CEeS 

V e r s i o n  3 . 0 6  

I 
I 

/ R e p o r t  date 04/12/95 I 



Test Hatrix SOIL / c. ; SCG 6105 1 Dact Italv E. Pitt- . ,. , 
i 

METHOD SUHMARY 
.n€mnu. ISDTDPlC Is S O 5  - SPEC11(OSCOPY 

METHOD PERFORMANCE 
LAB RAN a- llRX LBIA ALIQ PRBP D W -  YlELD EFF CDDKP FKIM DRIPT DAYS AMLL- 

CLIWT SWPLE ID €dKem ID TBsr PIX pCi/g g PAC TION t i -in keV W AEII) FiZEPAlmB YZED DEZECrUQ 

pnrparation batch 2781-038 20 prep ermr erence lab Notehak 2781 pg. 038 

A4W-95-0001A NSO2079-01 1.00 43 03/30/95 03/30 $9-017 

A4M-95-0002A N502079-02 1.00 43 03/30/95 03/30 SS-018 

A4CM-95-0004A NSO2079-04 1.00 42 03/30/95 03/30 SS-020 

A4CM-95-0005A N502079-05 1.00 42 03/30/95 03/30 SS-021 

A4M-95-0007A N502079-07 1.00 42 03/30/95 03/30 SS-023 

A4M-95-0008A N502079-08 1.00 43 03/30/95 03/31 SS-017 

A4M-95-0009 NSO2079-09 1.00 37 03/30/95 03/31 SS-018 

A4CM-95-0010 NSO2079-10 1.00 37 03/30/9S 03/31 SS-019 

BLK IQC ID-23482) N502079-13 1.00 03/30/95 03/31 SS-022 

ICS (QC ID-234811 N502079-12 1.00 03/30/95 03/31 SS-021 

Duplicate (NS02079-01) N502079-14 1.00 44 03/30/95 03/31 99-023 

Preparation batch 2781-038A 2o prep ermr 5.0 * Reference lab Notehak 2781 pg. 038 

A4M-95-0003A NS02079-03 A 1  1.00 51 04/06/95 04/07 SS-020 

A4CM-95-0006A N502079-06 A1 1.00 50 04/06/95 04/07 SS-021 

A49-95-0013 N502079-11 Al 1.00 44 04/06/95 04/07 SS-019 

b C ID-236311 N502079-17 1.00 04/06/95 04/07 SS-044 

A...~c ID-236301 N502079-16 1.00 04/06/95 04/07 SS-043 

Nominnl values and limits f- method 0.1 1.00 20-105 500 180 

PRDDPDRES EP-000 Data Entry and Bxmtent Preparation, rev 0 

EP-001 Q.C. Preparation, rev 0 

EP-003 Tracing, rev 0 

EP-008 Heavy Elentents Electroplating. rev 0 

EP-060 Soil Preparazion, rev 0 

EP-070 Soil Dissolution. rev 0 

EP-900 Thorium Purification, rev 0 

[OD swwAFsES 

?age 4 

m Y  DATA SECTION 

Page 43 

AVBRAOES * 2 SD MDA 0.09 + 0.1 

FOR 16 SANPLES YlEW 44 f 38 

Lab id WAY 

Protocol ROCKETDYNE 

version V e r  1.3 

form D W - e s  
i 

Version 3.06 
i / Report date 04 12 95 1 



1 Test e mtrix 
i ,  . SDO 6105 
5 , , ,  

\.,,::, 'intaot Italv €. Pitt- 

METHOD SUMMARY 
mAmtm. ISOZOPIC IN SOIL 

ALPaA S ~ C O E Y  

Client Rocketdm 

Contract R44RTZ94034044 i 
RESULTS 

ijAB RaN Sllf- 1: m a a i m n  2: man ixam 3: Uzaaium RFSULT RATIOS (W 

CGIBLTr SAWPLg ID SMPLEID TEST= 233/234 235 238 1.3 20 2.3 2c 

Prepvation hatch 2781-038 

A4M-95-000lA N502079-01 6105-001 0.019 9 1 

A4M-95-OO02A N502079-02 6105-002 0.034 10 2 

A4M-95-0003A N502079-03 6105-003 0.035 11 2 

A4QI-95-0004A N502079-04 6105-004 0.032 9 1 

APQI-95-0005A N502079-05 6105-005 0.031 10 2 

A4M-95-0006A N502079-06 6105-006 0.069 9 2 

A4M-95-0007A N502079-07 6105-007 0.037 11 2 

A4M-95-0008A N502079-08 6105-008 0.031 11 2 

A4M-95-0009 N502079-09 6105-009 0.056 8 1 

A4M-95-0010 N502079-10 6105-010 0.057 9 1 

A4M-95-0013 N502079-11 6105-011 0.050 10 2 

BLX (QC ID-234821 N502079-13 6105-013 U 

LCS (QC ID-234811 N502079-12 6105-012 ok 

hiplicate (N502079-011 N502079-14 6105-014 ok 9 2 

No-7-1 values end l~mits from method ED- W~/91 0.01 0.01 0.01 100 4 

Averages 96 5 - 

Page 5 

SrJIBNLRY DATA SECTION 

Page 44 

Lab id 7MAN 

Protocoi R O C K E T D ~  

version Ver 1.0 

FOrn Dm-MS 

Version 3.06 



METHOD SUMNARY 
W2BIIl4, TSUIUPIC M SOIL 

RLPBA-m 

Client W e t d y n e  

Contract R44PJZ94034044 1 

Preparation batch 2781-038 20 prep enror ebark 2781 pg. 038 

A4M-95-000UL NS02079-01 

A4M-95-0002A N502079-02 

Am-95-0003A N502079-03 

A4M-95-0004A NSO2079-04 

A4M-95-OOOSA N502079-05 

A4M-95-0006A NSOZO79-06 

A4M-95-0007A N502079-07 

A4M-95-0008A N502079-08 

A4M-95-0009 N502079-09 

A4M-95-0010 N502079-10 

A4M-95-0013 N502079-11 

BLK IQC ID-23482) N502079-13 

ICS lQ€ ID-234811 N502079-12 

Implicate lN502079-01) N502079-14 

Nominal values and limits firaa method 0.01 3.00 30-105 720 100 180 

PRWEDER£S REFfZSNCE WISL 30O/U-04 

EP-060 Soil Preparation. rev 0 

EP-070 Soil Dissolution, rev 0 

EP-910 Uranium Purification. rev 0 

EP-008 Heavy Elements Electroplating, rev 0 

Page 6 

-Y D&TA SECIION 

Page 45 

A V m a G E S t 2 S D  MDA 0.01 i. 0.02 

FOR 14 SAM?lELi YIELD 52 t 16 

Lab id W 

P:oc~~ol ROCKETDYWE 

Version V e r  1.0 

Form DW-0"s 

version 3.36 

Report date 04/12/95 



Tear llatrix 

SDO 6105 

', ' itact Italv E. Pitt- 
L "  

RESULTS 
LAB 

c r n m - ~ ~ ~ l g r n  SAt4Pl.E ID 

METHOD SUMMARY 
-3mmmxW.TOTALLRson 

BGTE eooarmc 

Client Rocketdvne 

Contract R44PS194034044 I 

Pr'plration batch 2781-038 

A4M-95-000ZA N502079-01 

%a-95-0002A N502079-02 

A4M-95-0003A N502079-03 

A4M-95-0004A N502079-04 

A4M-95-0005A N502079-05 

A4M-95-0006A N502079-06 

Am-95-0007A N502079-07 

MM-95-0008A N502079-08 

A4M-95-0009 N502079-09 

A4M-95-0010 N502079-10 

A4M-95-0013 N502079-11 

ELK (OC XD=23482> N502079-13 

LCS (OC ID-23481) N502079-12 

Duplicate lN502079-011 N502079-14 

N o l n i m l  values and l~mrts from method 8DLs IpCilg) 0.5 - 

,OD SWs-mRrES 

Page 7 

SCRMmY DATA SECTION 

Page 4 6  

Lab ld TMAK 

Prococol ROfKETDYhE 

version VVf 1 0 

Fom Dm-CUS 

Vfrstoii 3.06 

Report date 04/12/95 



METHOD SmvlMARY 
SIRoM..IM, TOTAL IN SOIL 

~~ 

Cli-t Rocket 

Contract R44PS194034044 . 
METHOD PERFORMANCE 

IAB RRW HDA WQ PRgP DILU- YIELD EPF COlBiT IWBn DRIET DAYS Am7~- 

a m  stern ID S&Pm m Tgsr F M  pCi/g g PAC TION min Lev KeV agy) PREPARED YZgD DKl%cmR 

Reparation batch 2781-038 20 prep ermr 1 ferenc tebm P9. 

Ma-95-0001A N502079-01 2.00 

A4M-95-0002A N502079-02 2.00 

A4M-95-0003h N502079-03 2.00 

A4M-95-0004A NSO2079-04 2.00 

A4m-95-0005A N502079-05 2.00 

MM-95-0006A N502019-06 2.00 

A4M-95-0007A N502079-07 2.00 

A4M-95-0008A N502079-08 2.00 

h4M-95-0009 N502079-09 2.00 

A4CM-95-0010 N502079-10 2.00 

A4CM-95-0013 X502079-11 2.00 

BLK (QC ID1234821 N502079-13 2.00 

LCS (PC ID-23481) N502079-12 2.00 

Duplicate (N502079-01) N502079-14 2.00 

values and limits fmm method 0.5 2.00 20-105 200 180 

. , : ,  ,.,, 
,..,..,... ,~ ., . ~ ,  

m SmWARIS 

Page 8 

5-Y DATA SECTION 

Page 47 

PRWECZJUB REP'ERENCE HASL 300/SR-01, -02 

EP-060 Soil Preparation. rev 0 

EP-070 Soil Dissolution. rev 0 

EP-SO0 Strontium-89,9O - Purification, rev 0 

Lab id WAN 

version Ver 1.0 

FO* Dm-CFIS 
I 

Version 3 . 0 6  

Reporr dace 04/12/95 

AVmAGES t 2 SD MDA 0.08 0.07 

W R  14 SMPLES 5 YIELD 88 t 



TMA/RICHMOND 
RBPOgPINf3 OROUP 6105 

NETBOD SUMMARY 
GAlMA SCAA 

GAlMA SPECTRosmPY 

RAW m- 
TEST PIX PLWCIiEr Cesium 137 

C l i e n t  R0C)cerdyne 

Contract R44PSL94034044 

Preparation bat& 2781-038 

A4M-95-0001A N502079-01 

A4M-95-OOOZA N502079-02 

A4M-95-0003A N502079-03 

A4Cn-95-0004A N502079-04 

A4M-95-OO05A NS02079-05 

MM-95-0006A N502079-06 

A4M-95-0007A N502079-07 

M a - 9 5 - 0 0 0 8 A  N502079-08 

A4a-95-0009  N502079-09 

A4M-95-0010 N502079-10 

A4QI-95-0013 N502079-11 

ELK (PC ID1234821 N502079-13 

TCS tQC ID-234811 N502079-12 

Duplxcace (N502079-10) N502079-15 

N m n a l  values and lrrmts fmm method RDLs (PCl/gl 0.02 - 

3D StR+iARIES 

Page 9 

SWMhRY DATA SECPION 

Page 4 8  



Test Mtrix 

, W 6105 1 
cecr xtalv E. Pittman 

L i  

METHOD SUMMARY 
GzduAscAN 

GzduA  COPY 

I Client Roeketdvne 

CMtract X44RPL94034044 I 
METHOD PERFORMANCE 

IJlS @AB SIIF- PDA ALIQ PRgP Dim- YIELD EFE COlMT EUB4 DRLFT DAYS ANAL- 

a m  SWPLE ID SAXPLK m TEST PIX pCi/g g PAC TIOn I min kev REV HELD PREPARED YZED D E x s c l w  

Preparation batch 2781-038 2. prep umr ebmk 2781 p4. 038 

A4M-95-0001A NS02079-01 

A4M-95-0002A N502079-02 

A4M-95-0003A N502079-03 

A4M-95-00Q4A N502079-04 

A4M-95-000% N502079-05 

MM-95-0006A N502079-06 

MW-95-0007A N502079-07 

A4W-95-0008A N502079-08 

A4M-95-0009 N502079-09 

A4M-95-0010 N502079-10 

A4M-95-0013 N502079-11 

ELK IQC ID-234821 N502079-13 

LCS IQC ID-234811 N502079-12 

hiplicate lN502079-101 N502079-15 

N m r n a l  values and llrmts from mathod 0.02 850 700 180 - 

.OD -1ES 

Page 10 

SUmsRY DATA SECTIOW 

Page 49 

PROCgDURES EP-060 s o l 1  Preparaclw, rev 0 

EP-100 GelL11 Prepararlon for Environmental Samples, 

rev 0 

Lab id ?NAN 

erococo i  R O C r n Y N =  

AVsRRGES * 2 SD MDA 0.02 t 0.02 

FOR 6 SAMPLES YIELD .L 



Test H lgtru  

tact Italv E. P~tcman 

Client Rocket 

Contracr R44PJZ9ci034044 

Reparation batch 2781-038 

A4M-95-0001A N502079-01 6105-001 

A4QI-95-0002A N502079-02 6105-002 

A4W-95-0003A N502079-03 6105-003 

A4M-95-0004A N502079-04 6105-004 

A4M-95-0005A N502079-05 6105-005 

A4M-95-0006A N502079-06 6105-006 

A4M-95-OOO7A N502079-07 6105-007 

A4M-95-0008A N502079-08 6105-008 

A4M-95-0009 N502079-09 6105-009 

A4CM-95-0010 N502079-10 6105-010 

A4M-95-0013 N502079-11 6105-011 

ELK ( W  ID-23482) N502079-13 6105-013 

LCS ( W  ID-23481) N502079-12 6105-012 

Duplicate (~502079-011 ffio2079-14 6105-014 

Nominal values and limits fmm mathod RDLs (pcilgl 0.5 

'OD SUWVIRIES 

Page 11 

SR-WAXY DATA SECI'TON 

Page 50 

m b  id THAN 

P~ococol ROCXE'IWYNE 

VeESiOn Ver 1.0 

Form D m - M S  

Version 3.06 

Repor: date 03/12/95 



Client Rocketdm 

Contact 844W294034044 

METHOD PERFORMANCE 
LBB RAW SOP- W A  ALIQ PR€P DIW- YIEI& EPP RllM DRIFT DAYS ANAL- 

CLmUT SmiF%E ID SbMZE ID TgST PIX pCi/g g PAC TION t t lnin keV Kc? RH.D P R B P m  YZgD 

Preparation hatch 2781-038 2 0  prep e m r  eboolr 2781  pg. 038 

A4QI-95-0001A N502079-01 

A4M-95-00OZA N502079-02 

A4M-95-0003A N502079-03 

A4QI-95-0004A N502079-04 

A4M-95-0005A N502079-05 

A4M-95-0006A N502079-06 

A4QI-95-0007A N502079-07 

A4QI-95-0008A N502079-08 

A4M-95-0009 N502079-09 

MM-95-0010 N502079-10 

A4CU-95-0013 N502079-11 

BLK (PC 10-234821 N502079-13 

US (PC 10-234811 N502079-12 

Duplicate (N502079-01) N502079-14 
- -- - - - 

lvonuMl values and l~rmts fmm method 0.5 20.0 50 1 8 0  

PR- REFERENCE EPA 906.0; ASTM 2476-81 

EP-060 Soil Preparation. rev 0 

EP-070 Soil Dis~ollition. rev 0 

EP-211 Tritium in Solid Samples by Azeotropic 

Distillation, rev 0 

<OD sumW&IES 

Page 12 

s m M ? a Y  DATR SErnIMi 

Page 51  

AVERAGES f. 2 SD MDA 0 . 1  t 0.009 

FOR 1 4  SAHPLES YIELD * 





Thermo Analytical 
~. 

: :  -: ' 
~',. , . - 2030 Wright Awnw 

PO. %ax 4040 

Richmond, CA 94800-0040 

670) 235-2633 Fax: 2355438 

April 19, 1995 

Mr. Alex Klein 
Rockwell Inte~national Corp. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91303 

Ref: Customer P.O. No. R44PJZ94034044 
TMNRichrnond Report N5-03-001-6106 

Report N5-03-002-6107 

Dear Mr. Klein: 

The enclosed data report is for the radiochemistry analyses of the ten soil and two water samples 
collected February 21 through 23, 1995. The samples were received at TMAlRichmond on 
February 28, 1995. The case narrative discusses all parameters which are underlined io the data 
report that are not in compliance with the Statement of Work. 

If you have any questions regarding this data, please call. 

Sincerely, 

~ L L &  c;%l -&- 

Italy E. Pittman 
~ r o g a m  Manager 

Enclosure: Data Report N5-03-001-6206 (soil) 
Data Report N5-03-002-6107 (rimate) 

[ 1 

A oiv~sion of Thermo Process Systems lnc.. a Theimo Eieciron company 



TMA/Richrnond 

DOCUMENT INVENTORY FOR SAMPLE DELIVERY GROUP 6106 and 6107 

SECTION 1 Case Narrative 

SECTION 2 Summary Data Section 

X APPENDIX 1 Chains-of-Custody Copies - 
X APPENDIX 2 Aliquot Information - 
X APPENDIX 3 Preparation Log For QC Samples - 
X APPENDIX 4 Continuing Calibration Data for LSC Counters - 
X APPENDIX 5 Copies of Raw Data Sheets - 



SECTION 1 Case Narrative 



TMA/Richmond Rockwell International Corp. 
Report N.5-03-001-6106 Contract R44PJZ94034044 
Report N5-03-002-6 107 
Sample Delivery Group 6106/6107 
Case Narrative April 19, 1995 

1.0 GENERAL 

TMA/Richmond Sample Delivery Group 6106 consists of ten soil samples, and SDG 
6107 consists of two liquid samples. Both sets were received on February 28, 1995. 

2.0 ANALYTICAL NOTES 

The internal quality control consists of 5% each of laboratory control samples, blanks 
and duplicates. The QC samples are prepared by the Quality Control Department, and 
copies of the QC Notebook pages are included with the data package. 

The blanks and laboratory control samples are created using the 1989 ASTM formula for 
moderately hard water, listed in Table 8010: Recommended Composifion for 
Reconstituted Fresh Water. This consists of the following: 

KC1 at 4.0 mglL - specified in the table - is not added since KC1 contains natural "K 
which raises the gamma background spectra considerably. 

2.1 Tritium Analyses 
No problems were associated with the analyses. 

2.2 Strontium-90 Analvses " 
6106 (Soill 
The Laboratory Control Sample and sample A4CM-95-0015 were counted for less 
than the nominal 200 minutes count time required: however, the MDA's for both 
samples were less than the RDL despite the shorter count time. The average 
yield for 13 samples was 80% + 15%. 

6107 (Rinsate) 
The count time for the LCS was less than the nominal 200 minutes count time 
required. The MDA for the LCS +s greater the RDL; however, this is not a 
problem since the activity of the LCS is far greater than the MDA. The average 
yield for three samples was 81% + 10%. 

T h e m  Andytical 



TMA/Richmond Rockwell International Corp. 
Report N5-03-001-6106 Contract R44PJZ9403404.4 
Report N5-03-002-6107 
Sample Delivery Group 6106f6107 
Case Narrative April 19, 1995 

2.0 ANALYTICAL NOTES (cont'd) 

2.3 Thorium 228, 230, 232 Anaiyses 
6106 (Soil) 
Sample A4CM-95-0014 has an MDA slightly greater than the RDL. Several 
samples have count times less than the nominal 500 minutes required; however, 
all of the sample MDA's, except for the aforementioned sample, were less than 
the RDL despite the shorter count times. The average yield for 13 samples was 
59% + 35%. 

6107 (Rinsate) 
The reagent blank has a result slightly greater that the sample MDA, but less than 
the RDL. The LCS has a Percent Recovery slightly greater than the upper limit 
allowed. The average yield for three samples was 73 % i 20%. 

2.4 Uranium 2331234, 235, 238 Analyses 
6106 (Soil) 
The duplicate analyses did not meet the RPD required. The MDA for the 
Laboratory Control Sample was greater than the RDL; however, this is not a 
problem since the activity of the LCS is far greater the MDA. The average yield 
for 13 samples was 79% + 9%.  

6 107 (Rinsate) 
The MDA for the LCS was greater the RDL; however, this is not a problem 
since the activity of the LCS is far greater than the MDA. The average yield for 
three samples was 53 % + 21 % . 

2.5 Plutonium 2391240 Analyses 
6106 (Soill 
No probiems were associated with the analyses. The average yield for 13 
sampIes was 63% + 22%. 

6 107 (Kinsatel 
No problems were associated with the analyses. The average yield for 3 samples 
was 61% i 37%. 

Thenno Analytical 



TMA/Richmond Rockwe11 International Corp. 
Report N5-03-001-6106 Contract R44PJZ94034044 
Report N5-O3-OO2-6 107 
Sample Delivery Group 610616107 
Case Narrative April 19, 1995 

2.0 ANALYTICAL NOTES (mnt'd) 

2.6 Gamma Spectroscopy Analyses 
6106 (Soil) 
All samples have aliquots less than the 850 g nominal required; however, despite 
the smaller aliquots, ail of the MDA's were below the RDL. 

6107 (Rimate) 
No problems were associated with the analysis. 

Thermo Analytical 



SECTION 2 Summary Data Section 



T M A / R I C H M O N D  
REPORTING GROUP 6106 

S U M M A R Y  D A T A  S E C T I O N  

SDG 6106 
Contact Italv E. Pittman 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 1 

Prep Batch Summary 3 

Work Summary 4 

Method Blanks 7 

Lab Control Samples 9 

Duplicates 11 

I Data Sheets 13 

Method Summaries 33 

End of Section 4 4 

;hQ /I ' i/,i 
/ 

Reviewed by 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Version 3.06 



TMA/RICHMONI) 
GROUP 6106 

SAMPLE SUMMARY 
Client RDckeCdVne 

Cancract R4423294034044 

A4M-95-0017A 

A4M-95-0018 

A4M-95-0019 

A4M-95-0020A 

A4M-95-0023A 

M e W  Blank 

Lab Control Sample 

Duplicate lN503001-011 

Duplicate fNS03001-10) 

SSFL AREA 4 

ssn AREA 4 
ssn AREA 4 
S S n A R E A 4  

SSPL AREA 4 

SSFLAR E A ~  

~ ~ F L A R E A O  

S S n  ARFn 4 

ssn AREA 4 
ssn AREA 4 

SSFL AREA 4 

SSFL AREA 4 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

iPLE SubsmRY 

?age 1 

-Y DATA SECTION 

Page 1 

Lab id WAh. 

Protocol ROCKEm%Z 

I version \ier 1 . C  

Perm SVD-is i 
V~=E;OT. 3 . 3 6  

Repor: daze 04/19/55 I 



A4CH-95-0011 

A4CH-95-0012 

A4CH-95-0014 

A4CH-95-0015 

A4CH-95-0016A 

A4CH-95-0017A 

A4a-95-0018  

A4CM-95-0019 

A 4 ~ - 9 5 - 0 0 2 O A  

A4CH-95-0023A 

nethod Blank 

Lab Cantml Sample 

Duplicate lN503001-01) 

hrplicace lN503001-101 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 

dc h ^ Y  

Page I 

-Y DATA SMTIMi 

Page 2 



sm 'lor 
PREP BATCB SUMMARY 

Client Rwketdvne 

tact Italv E. Pittwn Corltsact R44W294034044 
,., 

.~., 

apaa SpeamSCOPY 

PO SOIL Plutonium, Isotopic in Soil 2781-046 5.0 10 1 1 1/1 

TH SOIL Thorium, Isotopic in Soil 2781-046 5.0 10 1 1 1/1 

U SOIL uranium, Isotopic in Soil 2781-046 5.0 10 1 1 l/l 

kta Covntins 

SR SOIL Stmntium, Total in Soil 2781-046 10.0 10 1 1 l / l  

Liquid Scintillation 

H SOIL Tritium-Soil 2781-046 10.0 10 1 1 1/1 X 

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delive~y Group. 

Blank and LCS planchets are those in the same preparation batch as sane Client, mplicate or Spike sample. 



ntacc Italy E. Pittman I 3 WORK SUMMARY 
Client Rocketdyne 

Contract RZZPJZ94034044 

azmT SAMPLE ID f ~ ~ s a i e m r n  
WCATION MATRIX COIJacrKn w- 
CVSODY SASno RBmIVED TeST PIX 1WlfrYZH) - BY SalT3OD 

- ~- 

N503001-03 6106-003 GAM 03/28/95 O;/l0/95 IEP Oaowa Scan 

SOIL 02/21/95 6106-003 H 03/21/95 04/06/95 IEP Tritium-Soil 

02/28/95 6106-003 PU 04/01/95 04/07/95 IEP Plufonium. I~otopic in Soil 

6106-003 SR 03/30/95 04/10/95 IEP Srroncium. Total in Soil 

6106-003 TH 03/31/95 04/13/95 IEP Thorium. Isotopic in Soil 

6106-003 U 04/01/95 04/07/95 IEP Uranium. ISOCOP~C in Soil 

A4M-95-0012 N503001-04 6106-004 GAM 03/28/95 04/10/95 IEP 

SSFL AREA 4 SOIL 02/21/95 6106-004 H 03/21/95 04/06/95 IEP 

02/28/95 6106-004 PU 04/01/95 04/07/95 IEP 

6106-004 SR 03/30/95 04/10/95 IEP 

6106-004 TH 03/31/95 04/13/95 IEP 

6106-004 U 04/03/95 04/07/95 IEP 

Ga- scan 

Trifium-Soil 

Plutonium. Isotopic m Soil 

Strontium. Total in Soil 

TAorium, Isotopic in Soil 

Uranium. Isotopic in Soil 

A4M-95-0014 

SSFL AREA 4 

N503001-01 6106-001 GRn 

SOIL 02/22/95 6106-001 H 

02/28/95 6106-001 PU 

6106-001 SR 

6106-001 TH 

6106-001 U 

03/30/95 04/10/95 IEP Gamma Scan 

03/21/95 04/06/95 IEP Tricium-Soil 

04/01/95 04/07/95 IEP Plutonium. isotopic in Soil 

03/30/95 04/10/95 IEP Strontium. Total in Soil 

03/31/95 04113195 IEP Thorium. Isocopic in Soil 

04/01/95 04/07/95 IEP Uranium. Isotopic in Soil 

A4M-95-0015 NS03001-02 6106-002 a 03/27/95 04/10/95 IEP Gamma Scan 

s S n A R E A 4  SOIL 02/22/95 6106-002 B 03/21/95 04/06/95 IEP Tritium-Soil 

02/2s/?s 6106-002 Pu 04/01/95 04/07/95 IEP Plutonium, isotopic in Soil 

6106-002 Sa 03/30/95 o4/10/95 IEP Strontium. Total in Soil 

6106-002 Ti 03/31/95 04/13/95 IEP Thorium, Isoiopic in Soil 

6106-002 U 04/01/95 04/07/95 IEP Uranium. Isoiapic in Soil 

A4W-95-0016A 

ssn AREA 4 
N503001-05 6106-005 GAM 

SOIL 02/23/95 6106-005 ii 

02/28/95 6106-005 ?U 

6106-005 SZ 

6106-005 TIi 

6106-005 U 

03/28/95 04/10/95 IEP Ga- Scan 

03/21/95 04/06/95 IEP Tritium-Sail 

04/01/95 04/07/95 IEP Plutonium. Isotopic in Soil 

03/30/95 04/10/95 132 Strontium. %tal m Soil 
03/31/95 04/13/95 iEP Thorium. Is=:opic in Soil 

04/03/95 04/07/95 IEP Uranium, Isozopic in Soil 

IRK SWSARY 

Page 1 

SIlWAUY DATA SECTION 

Page 4 



WORK SUMMARY, cont .  
Client Racketdvne 

Contract R44PJ294034044 

A4M-95-0017A N503001-06 6106-006 GAM 03/30/95 04/10/95 IEP Gamma Scan 

SSffi AREa 4 SOIL 02/23/95 6106-006 H 03/21/95 04/07/95 IEP Tritium-Soil 

02/28/95 6106-006 PU 04/01/95 04/07/95 IEP Plutonium, Isocopic in Soil 

6106-006 SR 03/30/95 04/10/95 IEP Strontium. Tocal in Soil 

6106-006 TH 03/31/95 04/13/95 IEP morium. Isotopic in soil 

6106-006 U 04/03/95 04/07/95 IEP Uranium, Isotopic in Soil 

MM-95-0018 NS03001-09 6106-009 GAM 03/30/95 04/10/95 IEP O a m  Scan 

SSPLAREa4 SOIL 02/20/95 6106-009 H 03/22/95 04/07/95 IEP Tritium-Soil 

02/28/95 6106-009 PU 04/01/95 04/07/95 IEP P111Conium. Isotopi~ in Soil 

6106-009 SR 03/30/95 04/10/95 IEP Strontium, Total in Soil 

6106-009 TH 04/01/95 04/13/95 IEP Thorium, Isompic in Soil 

6106-009 U 04/03/95 04/07/95 IEP Uranium. Isotopic in Soil 

A4CM-95-0019 

SSFL AREA 4 

N503001-10 6106-010 GAM 03/31/95 04/10/95 IEP Gamma Scan 

SOIL 02/20/95 6106-010 H 03/22/95 04/07/95 IEP Tritium-Soil 

02/28/95 6106-010 PU 04/03/95 04/07/95 IEP Plutonium, Isotopic in Soil 

6106-010 SR 03/30/95 04/10/95 IEP Strontium, Tom1 in Soil 

6106-010 TH 04/01/95 04/13/95 IEP Thorium, Isotopic in Soil 

6106-010 U 04/03/95 04/07/95 IEP Uranium, Isotopic in Soil 

A4W-95-0020A N503001-07 6106-001 OAM 04/01/95 04/10/95 IEP Gamma Scan 

SSFL AREA 4 SOIL 02/23/95 6106-007 H 03/21/95 04/07/95 IEP Triciurn-Soil 

02/28/95 6106-001 PU 04/01/95 04/07/95 IEP Plutonium. Isotopic in Soil 

6106-007 SR 03/30/95 04/10/95 IEP Strontium. Total in Soil 

6106-007 TH 03/31/95 04/13/95 1EP Thorium. lsocopic in Soil 

6106-007 U 04/03/95 04/07/45 IEP Uranium, 1so:apic 2n Sol: 

A4W-95-OO23A N503001-08 6106-008 GAM 04/01/95 04/10/95 IEP Gamma Scan 

SSFL AREA 4 SOIL 02/23/95 6106-008 H 03/22/95 04/07/95 IEP Tritium-Soil 

02/28/95 6106-008 PU 04/01/95 04/07/95 IEP Plutonium, Isotopic in Soil 

6106-008 SR 03/30/95 04/10/95 IEP Strontium. Tofal in Soil 

6106-008 TH 04/03/95 04/13/95 IEP Thorium. Isotopic in Soil 

6106-008 U 04/03/95 04/07/95 IEP Uranium. Isotop~c in Soil 

,RK SOW4MY 

Page 2 

S m Y  DATA SECXION 

Page 5 

Lab id WAN 

Profoco: ROCKETOYNE 

version ver i .  o ! 
i Form D m - C W S  

I ~ e ~ s i o n  3 . 0 6  i 
I i 
j ~ e p o r ~  dace 04/19/95 i 
I 



WORK SUMMARY, cont. 

arm snw~s ID LAB ULHPI.3 ID 
Ic€ATION nwmrx CDLLECW sa- 
CUSTODY SASnO RECEIVED TEST FIX W Y Z H 1  RSVIbWED BY WlllfOD 

Method Blank N503001-12 6106-012 GAM 03/31/95 04/10/95 IEP Gamma Scar. 

SOIL 6106-012 N 03/21/95 04/07/95 IE? Tritium-Soil 

6106-012 W 04/03/95 04/07/95 IEP Pl11:onium. Isotopic $2 SoiL 

6106-012 SR P3/30/95 04/10/95 IE? Sirorrcium. ?ma1 i2 soil 

6106-012 M 04/01/95 04/13/95 iE? Thoziwa, 1s::apic 5: $ 0 ~ 1  

6106-012 0 04/03/95 04/07/95 IE? Uranium. Iwcopic i; Soil 

Lab Control Sample N503001-11 6106-011 GAM 03/31/95 04/10/95 IS? Gazxra Sch? 

SOIL 6106-011 X 03/21/95 04/07/95 IE? Tzitlum-Soil 

6106-011 PU 04/03/95 04/07/95 IEP Plutonium, isoiopic L- Sail 

6106-011 SR 03/30/95 04/10/95 IE? Strontium. local in Soil 

6106-011 TH 04/01/95 04/13/55 IEP Thsr>am, i5c:lpic ir. Soil 

6106-011 0 04/03/95 04/07/55 IE? Uranium, 1so:opic ir. Soil 

Duplicate (~503001-011 ~503001-13 6106-013 x o3/a2/95 04/07/95 IEP rricium-Sail 

SSFL AREA 4 SOIL 02/22/95 6106-013 PU 04/03/95 04/07/95 IE? Phionium. Isocopic iz Sail 

02/28/95 6106-013 SR 03/30/95 04/10/95 IE? S;ror.ilu%. ?ma1 iz i311 

6106-013 TH 04/01/ss 04113m I:? ~.iorium. :s;;opic i= soil 

6106-013 U 04/03/95 04/07/55 IE? Uranium. II2:opLc Soil - : 
~. .. 

hlplisate (N503001-101 N503001-14 6106-014 WLn 03/28/95 04/10/95 IEP Oama Scar. 

SSFL &PER 4 SOIL 02/20/95 

02/28/95 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SRSnO IGTHOD REFERENEE CLIENT WRE RE BLAKX LCS DO? S?23 TOTAL I 

Gat4 Gamma scan 10 

R Tritium-Soil EPA 906.0; Rm( 2476-81 10 

?U Pluconzum, Isoropic in soil XRIIL 300/PU-02 10 

SR Strontium. Total in Soil W L  3OO/SR-01.-02 10 

Ti3 Tbo~im. Isofopic in Sail 10 

I Uranium, Isocopic in Soil &1SL 300117-04 LO 1 i 1 

Px SmemXY 

?age 3 

DATA SECTION 

?age 6 



- - -  - 

RBWRTING GROUP 6106 

N503001-12 Wethod B l m k  

M E T H O D  B L A N K  

SDG 6106 Client Rocketdyne 
Contact Italv E. Pittman Contract R44P.3294034044 

I Lab sample id N503001-12 Client sample id Method Blank 
Dept sample id 6106-012 Material/Matrix SOIL 

RESULT 20 ERR ma RDL QUALI - 
ANALYTE CAS WO pCi/g (CODMI) pCi/g pCi/g PIERS TEST 

Tritium 0.083 0.5 H 
Strontium 90 10098-97-2 0.054 0.5 SR 
Thorium 228 0.018 0.1 TI3 

Thorium 230 14269-63-7 0.012 0.1 TH 

Thorium 232 7740-29-1 0.012 0.1 TH 
Uranium 233/234 11-08-5 0.004 0.01 u 
Uranium 235 14117-96-1 0.001 0.01 U 

Uranium 238 7440-61-1 0.002 0.01 U 

Plutonium 238 13981-16-3 0.003 0.01 PU 
Plutonium 239/240 10-12-8 0.003 0.01 PU 
W SCAN ANALYTES 

. . -assium 40 G AM 

Chromiun 51 GAM 

Manganese 54 G AM 
Cobalt 58 GAM 
Iron 59 G AM 
Cobalt 60 GAM 
Zinc 65 GAM 
Niobium 94 GAM 

Ruthenium 103 GAM 

Ruthenium 106 GAM 

Tin 113 G AM 
Cesium 134 GAM 

"sium 137 0.02 G AM 

Cerium 144 GAM 

Europium 152 GAM 

Europium 154 GAM 

Europium 155 U 0.02 U GAM 

Zadium 226 U 0.01 U SAM 

rhorium 232 U 0.03 U GAM 

.moD BLRNKS 

Page : 
SUMHARY DATA SECPION 

Page 7 

I Lab id TMAN 1 
Protocol ROCKE+DYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 34/19/95 



T M A / R I C H M O N D  
REPORTING OROVP 6106 

B L A N K ,  c o n t .  

SDG 6106 Client Rocketdvne 
Contact Italv E. Pirtman Contract R44PJZ94034044 

Lab sample id N503001-12 Client sample id Method Blank 
Dept sample id 6106-012 Maferial/Matrix SOIL 

I PC-BLANK #I23485 I 

-moD B m l i E s  

Page 2 

SXMARY DATA SECTION 

Page 6 

Lab id TMRN 
Proiocol ROCKETDYNE 
VerSlOn Ver 1.0 

Form m - D S  
Verslon 3.06 

Report date 04/19/95 



TMA/RICHMOND 
REXQRTLKi (iROUP 6106 

LAB CONTROL SAMPLE 

i SDO 6106 

tontact Italy E. Pirrinan 

Lab sample id N503001-11 

E p t  sample id 6106-011 

Clieof Rocketdvne 

Contract R44P5294034044 
I 
i 

Client sample id Lab Control Samole 

Material/Matrix SOIL 

Tritium 0.20 102 82-116 

Strontium 30 0.43 102 75-12> 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

SCAN ANALYTES 

Chramiun 51 

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

furopizm 152 

Europ:m 154 

EUrep~Uin 155 

Radium 226 

Thorxur 232 

L . m O L  SAMPLES 

PaSe 1 

-Y DATA SECPION 

?age 9 

Lab id W>iY 

Protocol ROCXnDYNE 

1 
' lersxoc Ver  1.0 

Form DVD - LCS 
b-erszon 3 i6 

/ Repor: dacc 04/19/95 



TMA/RICHMOND 
RBEURm (iRODP 6106 

LAB CONTROL SAMPLE, cont. 

Lab sample id N503001-11 

Dept semple i d  6106-011 

Client Rockecdyne 

Contract R44PJZ94034044 

cli-t sample i d  Lab Control Samale 

Sraterial/Sratrix SOSL 

L iNIROL SAMPLES 

page 2 

summix DRTA SECPION 
Page lo 



DUPLICATE 

S!X 6106 Client Roeketdyne 

Contact Italv E. Pittman contract R44PJZ94034044 

IIWLICATI: ORIGINAL 

Lab sample id N503001-13 Lab sample id N503001-01 Ciienc sample id A4m-95-0014 

Depr sample id 6106-013 Dept sample id 6106-001 ;ocation/Marrix SSFL A R U I  4 SOIL 

Received 02/28/95 Collected 02/22/95 l4:17 

t- moisture 24.5 W i n  of custody id 

RDL Q m -  

Strontium 90 

Thorium 228 

Thorium 230 

Thorium 232 

Uranium 233/234 0.051 0.008 

Uranium 235 0.010 0.005 

0.051 0.007 



DUPLICATE 

SM: 6106 Cl ient  Rc~cketdvne 

Contact I t a l y  5 .  Pittman Contract R44PJZ94034044 

IYmLICATS ORIGIM(I. 

lab sample i d  N503001-14 lab sample i d  W503001-LO Client sample i d  h4CM-95-0019 

Wpt  s a v l e  i d  6106-014 Wpt  sample id 6156-010 i o c a t i o n / m t r i x  SSP& hREh 4 SOIL 

Received 02/28/95 Collected 02/20/95 13:20 

i moisture 12.3 Chain of ~ s t n l y  i d  

VlhWR SU(N ANArYTE.9 

Potassium 40 

Chmmiun 51 

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

ium 94 

enium lo3 

Ruthenium 106 

Pin 113 

Cesium 134 

:esium 137 

:erilim 144 

3uropium 152 

hrwium 154 

iuropium 155 

Udium 226 

3 o r i m  232 

GhM 

GhM 

GhM 

GhM 

GAM 

GhM 

GAU 

GhM 

GhM 

GhM 

JPLIchTES 

P q e  2 

SWXRRY DATA StZTI5K 

Page 12 

I 

1 Protoic: ROCKETDYNE : 
vers:e, Ver 1.0 

VerSlcl 3 . 0 6  

Report date 04/19/95 



T M A / R I C H M O N D  
BEWRTING GROUP 6106 

D A T A  S H E E T  

SDG 6106 Client Rocketdvne 
Contact Italy E. Pittman Contract R44P5294034044 

Lab sample id N503001-03 Client sample id A4Cn-95-0011 
Dept sample id 6106-003 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/21/95 08:47 
i moisture 16.3 Chain of custody id 

RESULT 20 BBB HDA RDL QVZI - 
CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 

Uranium 235 
rr--anium 238 

tonium 238 
-,-:utonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chrmiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 

Rurhenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium i54 
Europium 155 

H 
SR 
TH 
TH 
TH 
u 
U 

u 
PU 
PU 

G AM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

GAM 

GAP4 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

SAM 

GiiE' 

JATA SHEETS 
Page i 

SUMMARY DATA SECTION 
Page 13 

Pra:ocol ROCKETDYNE 
Version Ver 1.0 

Form WD-DS 

version 3.06 
Repari date 04/19/95 



TMA/RICHMOND 
RBPO- GROUP 6106 

D ATA SHEET, cont 

SDG 6106 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N503001-03 Client sample id A~CM-95-0011 

Dept sample id 6106-003 Location/Matrix SSFL AREA 4 SOIL 
Received 02/28/95 Collected 02/21/95 08:47 

I moisture 16.3 Chain of custody id 

ATA SHEETS 
Page 2 

SUtWARY DATA SECfION 

Page 14 

Lab id TMAN 
?rC:ocol ROCKETDYNE 
.Cersi.Cn Vex 1.0 

Form DVD-DS 
Version 3 . 0 6  



T M A / R I C H M O N D  
REPORTING GROUP 6106 

DATA SHEET 

SDG 6106 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N503001-04 Client sample id A4CM-95-0012 
Dept sample id 6106-004 LocatiodMatrix S S R  AREA 4 SOIL 

Received 02/28/95 Collected 02/21/95 09:35 
e moisture 17.8 Chain of custody id 

RESULT 2a ERB MDA RDL QVALI- 
CAS NO pCi/g (COUNT) pCi/g pCi/g VIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 

tonium 238 
..l':-itonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

H 
SR 

TH 
TH 
TH 
U 
U 
U 
PU 
PU 

CAM 

0 AM 
G AM 
GAM 

G AM 

GAM 

GAM 

G AM 

GAM 
G AM 

GAM 

G rn 
Grn 

CAN, 

SAM 

GAM 

GAE: 

,ATA SHEETS 
Page 3 

S-Y DATA SECTION 
Page 15 

I Lab id TMAN I 
Protocol ROCKET3YNE 
Version Ver 1 0 

Porm OW-DS 
Versxoc 3.06 

Report date 04/19/95 



TMA/RICHMOND 
REPORTIKG GROUP 6106 

DATA SHEET, cont 

I SDG 6106 Client Rocketdvnc 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N503001-04 Client sample id A4CM-95-0012 
Dept sample id 6106-004 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/21/95 09:35 
4 moisture 17.8 Chain of custody id 

RESULT 20BRR MDn RDL QUALI - 
Z.XA.Lm Cns NO pCi/g (CMBPT) pCi/g pCi/g PI= T!ST 

Radrum 226 0.030 GAM 
Thorium 232 0.072 GAM 

IATA SHEETS 
Page 4 

SVMMARY DATA SECPION 

Page 16 

Lab id TMAh' 
Protocol ROCKETDYljE 
Ver~~on Ver 1 0 

Form DVD-DS 
Verslon 3 06 

Report date 04 19 9 5  



T M A / R I C H M O N D  
REPORTING GROUP 6106 

D A T A  S H E E T  

SM: 6106 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N503001-01 Client sample id A4m-95-0014 
Dept sample id 6106-001 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 14:17 
5 moisture 24.5 Chain of custody id 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
:tonium 238 

, , 
:' .. ..utonium 239/240 
GAMMA SCAN ANALYTES 
Potassium 40 
Chrcmiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesiu?: 137 
Ceric-, i44 
Europium 152 
Europium i54 
Europlua 155 

H 
SR 
TH 
TH 

TH 
U 
U 
U 

PU 
PU 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

GAM 

JATA SHEETS 

Page 5 
SKR4MARY DATA SECTION 

Page 17 

Lab id TMRN 
Protocol ROCKETDYNZ 
Version Ve; 1.0 

Form DVD-DS 
version 3.06 

Reporc date 04/19/95 



T M A / R I C H M O N D  
RBPORTILR, GROUP 6106 

D A T A  SHEET, c o n t  

SDG 6106 Client Rocketdyne 

Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id Nso3001-01 Client sample id ~4c~-95-0014 
Dept sample id 6106-001 LOcation/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 14:17 

E moisture 24.5 Chain of custody id 

RgSULT 20 ERR 

) pCi/s pCils FIERS =ST 

JATA SaEETS 

Page 6 

SvWHARY DATA SECTION 

Page ra 

Lab ~d TMAN ' 
Protocol ROCKETDYNE 
Velsloa Ver 1 0 

Form DVD-DS 

Verslon 3.06 

Report date 04/19/95 



T M A / R I C H M O N D  
BBW-G GROUP 6106 

D A T A  S H E E T  

SDG 6106 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJ294034044 

Lab sample id N503001-02 Client sample id A4CM-95-0015 
Dept sample id 6106-002 Location/Matrix SSPL AREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 14:21 
b moisture 15.3 Chain of custody id 

T 2 U g R B  XDA RDL Wi3I.I- 
CAS NO pCi/g (COIRiT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

ium 238 7440-61-1 

onium 238 13981-16-3 

onium 239/240 10-12-8 

MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
tuthenium 103 
Ruthenium 106 
fin 113 
3esium 134 
lesium 137 
L'erium 144 
3uropium 152 
Zuropium 154 
ruropium 155 U 

0.5 H 

0.5 SR 

0.1 TH 

0.1 TH 

0.1 TH 
0.01 U 
0.01 U 
0.01 U 
0.01 PU 
0.01 PU 

G AM 

CAM 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

GAM 

GAM 

0.02 U G AM 

U GAM 

U GAM 

U GAM 

U G Ae 

>AT& S ~ E T S  
Page 7 

SUMKkIZY DATA SECI'ION 
Page 19 

i Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D m - D S  

Version 3.06 
Report aace 0 4 1 1 9 / 9 5  



~ ~ 

RBPORTIlPG GROUP 6106 

A4CU-95-0015 

D A T A  SEEET, c o n t  

SDO 6106 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N503001-02 Client sample id A4PI-95-0015 
Dept sample id 6106-002 Location/Matrix SSFL hREA 4 SOIL 

Received 02/28/95 Collected 02/22/95 14:21 
I moisture 15.3 Chain of custody id 

RESULT zcr ERR 

Thorium 232 

JATA SHEETS 

Page 8 
smmhRY DATA SECTION 

Page 20 

Lab id THAN 
Prococoi ROCKETDYNE 
Version Ver 1.0 

Fo-m DVD-DS 
Version 3.06 

Report daze 04/i9/95 



T M A / R I C H M O N D  
RBWRTING GROUP 6106 

D A T A  SHEET 

SDG 6106 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJZ.94034044 

Lab sample id ~ 5 0 3 0 0 1 - 0 5  Client sample id ~ 4 C ~ - 9 5 - 0 0 1 6 ~  
Dept sample id 6106-005 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 09:02 

t moisture 8 . 4  Chain of custody id 

T 2crERR UDA RDL QUALI- 
AlaLrrE CAS t.Io p C i / g  (COUNT) p C i / g  p C i / g  FIERS TEST 

Tritium 0 .061  0 .5  H 
Strontium 90 10098-97-2 0 .062 0 . 5  SR 
Thorium 228 0 .16  0 . 1  TH 
Thorium 230 14269-63-7 0 .13  0 . 1  TH 

Thorium 232 7740-29-1  0 .16  0 . 1  TH 

Uranium 2331234 11-08-5  0 . 0 4 5  0 . 0 1  u 
Uranium 235 14117-96-1  0 . 0 1 1  0 . 0 1  u 

ium 238 7440-61-1 0 .046 0 . 0 1  U 
tonium 238 13981-16-3 0 . 0 0 1  0 .01  PU 
tonium 239/240 10-12-8  0 .004  0 . 0 1  PU 

GAMMA SCAN ANALYTES 

Potassium 40 0 .50  GAM 

Chromiun 5 1  GAM 

Manganese 54 GAM 

Cobalt 58 GAM 

Iron 59 G AM 

Cobalt 60 G AM 

Zinc 65 G AM 

Niobium 94 GAM 

Ruthenium 103 GAM 

authenium 106 G AM 

rin 113  GAM 

2esiurn 134 U G AM 

lesiurn 137  0 . 0 2  U GAM 

lerium 144 U G AM 

3uropium 152 0.04 ti G m  

3uropium 154 0 .03  U G AM 

3uropiurn 155 U 0.09 U G M f  

JATA SHEETS 
Page 9 

SUSMARY DATA SECTION 

Page 2 1  

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1 . 0  

Form X D - D S  

Versxon 3 .06  

Report date 04/19/95 



T M A / R I C H M O N D  
REWRTING GROUP 6106 

N503001-05 A4CW-95-0016A 

D A T A  S H E E T ,  c o n t  

SDG 6106 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PSZ94034044 

Lab sample id N503001-05 Client sample id ~481-95-0016~ 
Dept sample id 6106-005 Location/Matrix sSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 09:02 
t moisture 8.4 Chain of custody id 

>ATA SKEETS 

Page lo 
SUHMAKY DATA SECPION 

Page 22 

Lab id ?MAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 



T M A / R I C H M O N D  
RBWRTIWG GROUP 6106 

D A T A  S H E E T  

SDG 6106 Client Rocketdvne 
contact Italv E. Pittman Contract R44PJ294034044 I 

Lab sample id N503001-06 Client sample id A4M-95-0017A 
Dept sample id 6106-006 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 09:45 
% moisture 12.3 Chain of custody id 

R E m T  2a ERR naA RDL Q-I - 
CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
rhanium 238 

tonium 238 
... ~tonium 239/240 
wamA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerlurn 144 
Europium 152 
Europium 154 
Europium 155 

GAM 
U GAM 
U GEL? 

U GAM 
GAM 

G AM 
G AM 
GAM 
GAM 
GAM 

G AM 
GAM 

U GAM 

JATA SHEeTS 
Page 11 

SWMARY DATA SECTION 
Page 23 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 04/19/95 1 



TMA/RICHMOND 
BEPORTING GROUP 6106 w 

SMj 6106 Client Rocketdyne 
Contact Italv E. Pittman Contract R44PJ294034044 

DATA SHEET, e o n t  

Lab sample id N503001-06 Client sample id A4CM-95-0017A 
Dept sample id 6106-006 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 09:45 
I moisture 12.3 Chain of custody id 

A404-95-OOZ7A 

DATA SHEETS 

P a g e  12 

SUMHARY DATA SECTIOLI 

P a g e  24 

L a b  rd TMAK 

Protocol R O C K S T D Y E  
Version V e r  : 0 

Form DVD-DS 

V e r s l o n  3 06 

R e p o r t  dare 0 4 / 1 9 / 9 5  



T M A / R I C H M O N D  
REPORTIE GROUP 6106 

D A T A  S H E E T  

SIX 6106 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 I 

Lab sample id NS03001-09 Client sample id A4CM-95-0018 
Dept sample id 6106-009 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/20/95 12:45 
I moisture 8.9 Chain of custody id 

RBSULT 2a ERR WDA RDL QUAIS - 
A I ? A L m  CAS KO pCi/g (COURT) pCi/g pCi/g PIERS TES~ 

Tritium 0.059 0.5 H 
Strontium 90 10098-97-2 0.057 0.5 SR 
Thorium 228 0.12 0.1 TH 
Thorium 230 14269-63-7 0.10 0.1 TH 
Thorium 232 7740-29-1 0.13 0.1 TH 
Uranium 2331234 11-08-5 0.037 0.01 U 
Uranium 235 14117-96-1 0.009 0.01 U 
vranium 238 7440-61-1 0.039 0.01 U 

tonium 238 . , 13981-16-3 0.002 0.01 PU 
.i-utonium 239/240 10-12-8 0.001 0.01 PU 
GAMMA SCAN ANALYTES 
Potassium 40 0.52 G AM 
Chromiun 51 G AM 
Manganese 54 G AM 
Cobalt 58  G AM 
Iron 59 G AM 

Cobalt 60 G AM 
Zinc 65 G AM 
Niobium 94 GAM 
Ruthenium 103 GAM 
Ruthenium 106 G AM 
Tin 113 GAM 
Cesium 134 GAM 

Cesium 137 0.030 0.02 GAM 

Cerium L44 U GAM 
Europium 152 U U GAM 
Europium 154 U U GAM 
Buropium 155 U 0.07 U GkH 

JATA SHEETS 
Page 13 

SUW4AP.Y DATA SECTION 
Page 25 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Ver I 0 

Form DVD-DS 
'Jersxon 3 06 

Report date 04/19/95 



TMA/RICHNOND 
BEPORTllKi GROUP 6106 

AMX-SS-0018 
DATA SHEET, cont 

I SDG 6106 Client Rocketdyne 
Contact Italv 6 .  Pittman Contract R44P5294034044 I 

Lab sample id N503001-09 Client sample id A4CM-95-0018 
Dept sample id 6106-009 Location/Matrix SSFL ARBA 4 SOIL 

Received 02/28/95 Collected 02/20/95 12:45 
% moisture 8.9 Chain of custody id 

dATA SIfEBTS 

Page 14 
SUHUAI2.Y DATA SEClTMU 

Page 26 

Lab id TMAN 
Protocol ROCICETDYEjE 
VerSIon Ver 1.0 

form D m - D S  
Version 3 . 0 6  

Report dace 04/19/95 



T M A / R I C H M O N D  
REWRTIHG GROUP 6106 

D A T A  SHEET 

r 
SlXj 6106 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N503001-10 Client sample id A4CM-95-0019 
Dept sample id 6106-010 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 ' Collected 02/20/95 13:20 

% moisture 12.3 Chain of custody id 

RESULT 2a ERR WIA RDL QTm.1- 

ANAL= CAS Xi0 pCi/g (COUNT) pCi/g pCi/g FIBRS TEST 

Tritium 0.062 0.5 H 
Strontium 90 10098-97-2 0.064 0.5 SR 
Thorium 228 0.17 0.1 TH 
Thorium 230 14269-63-7 0.16 0.1 TH 

Thorium 232 7740-29-1 0.17 0.1 TH 
uranium 233/234 11-08-5 0.047 0.01 U 
Uranium 235 14117-96-1 0.009 0.01 U 

nium 238 7440-61-1 0.047 0.01 u 
tonium 238 13981-16-3 0.002 0.01 PU 
tonium 239/240 10-12-8 0.001 0.01 PU 
MA SCAN ANALYTES 

Potassium 40 0.32 GAM 
Chromiun 51 GAM 
Manganese 54 CAM 
Cobalt 58 CAM 
Iron 59 GAM 
Cobalt 60 GAM 
Zinc 65 GAM 

Niobium 94 GAM 
Ruthenium 103 G AM 
Ruthenium 106 GApl 
Tin 113 G AM 
Cesium 134 G AM 
Cesium 137 0.015 0.02 GAM 
Cerium 144 U GAM 
Europium 152 U 0.04 GAM 

Suropium 154 U 0.03 GAM 
Europium 155 U 0.1 U GAM 

VATA SIIEETS 

Page 15 
S-X DATA SECPION 

Page 27 

1 Lab id TMAN 1 
Protocol ROCKETDYNE 
Version Ver i. 0 

Form DVD-D 
Version 3.06 



TMA/RICHMOND 
RwORTIlVO GROUP 6106 

DATA SHEET, c o n t  

-- - 

SDO 6 1 0 6  Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N 5 0 3 0 0 1 - 1 0  Client sample id A4CM-95-0019 

Dept sample id 6 1 0 6 - 0 1 0  Location/Matrix SSFL AREA 4 SOIL 
Received 0 2 / 2 8 / 9 5  Collected 0 2 / 2 0 / 9 5  1 3 : 2 0  

C moisture 1 2 . 3  Chain of custody id 

iATA SHEETS 
Page 16 

SlB%AEY DATA SECTION 
Page 2 8  

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form DVD-DS 
Version 3 . 0 6  

Report dare 0 4 / 1 9 / 9 5  



TMA/RICHMOND 
BBPORTIXG -UP 6106 

DATA SHEET 

SDG 6106 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id ~503001-07 Client sample id A~cM-95-0020~ 
Dept sample id 6106-007 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 10:40 
5 moisture 15.8 Chain of custody id 

T 2a ERR WDA RDL QUALI- 
ANALXTB CAS NO pCi/g (COUNT) pCi/g pCi/g FIgRS TEST 

Tritium 0.071 0.5 H 
Strontium 90 10098-97-2 0.070 0.5 SR 

Thorium 228 0.19 0.1 TH 
Thorium 230 14269-63-7 0.15 0.1 TH 
Thorium 232 7740-29-1 0.17 0.1 TH 
Uranium 233/234 11-08-5 0.044 0.01 U 
Uranium 23s 14117-96-1 0.010 0.01 U 

7440-61-1 0.044 0.01 U 
tonium 238 13981-16-3 0.003 0.01 PU 
tonium 239/240 10-12-8 0.001 0.01 PU 
MA SCAN ANALYTES 

Potassium 40 0.50 GAM 

Chromiun 51 GAM 

Xanganese 54 GAM 

Zobalt 58 GAM 

Iron 59 GAM 

lobalt 60 GAM 

Zinc 65 G AM 

riobium 94 GAM 

tuthenium 103 GAM 

Luthenium 106 GAM 

:in 113 GAM 

:esium 134 G AM 

:esium 137 0.02 GAM 

!erium 144 U GAM 

:uropium 152  U G AM 

:uropium 154 ir G AM 

:urogium 155 0.08 U GAM 

ATA SHEETS 
Page 17 

SUMUsRY DATA SECTION 

Page 29 

Lab id THAN 

Protocol ROCKETDYNE 
Verslon Ver 1.0 

Form DM-DS 
Version 3 . 0 6  

Report date 04/19/95 



T M A / R I C H M O N D  
RKPORTW GROUP 6106 

N!iO3001-07 A4m-95-0020A 
D A T A  SHEET, c o n t  

SDD 6106 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N503OOl-07 Client sample id A4CM-95-0020A 
Dept sample id 6106-007 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95 Collected 02/23/95 10:40 

t. moisture 15.8 Chain of custody id 

~ - 

T 20 ERR m a  RDL QUALI - 
A B T A L m  CAS NO pcilg (corn) pCi/g pfilg FmRS TEST 

Radium 226 0.052 GAM 
Thorium 232 0.15 G AM 

AT& SaEETS 
Page 18 

ST3SWWY DATA SECTION 
Page 30 

Lab id TMAN 
Protocol ROCKETDYXE 
Version. Ver 1.0 

F o m  Dm-DS 
Verslon 3.06 



T M A / R I C B M O N D  
RgWRTIXG GROUP 6106 

D A T A  SHEET 

SMj 6106 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id pS03001-08 Client sample i d  A4CM-95-0023A 
Dept sample id 6106-008 Location/Matrix SSFL AREA 4 SOIL 

Received 02/28/95  Collected 02/23/95 13 :40  
Z moisture 1 7 . 3  Chain of custody id 

RESULT 2UKBR KUA RDL WALI - 
W N O  pCi/g (MUWr1 pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 10098-97-2 
Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1  
Uranium 233/234 11-08-5  
Uranium 235 14117-96-1  
Uranium 238 7440-61-1  

onium 238 13981-16-3  
onium 239/240 10-12-8  

MA SCAN ANALYTES 
Potassium 40 
Chromiun 51  
Manganese 54 
Cobalt 5 8  

Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 U 

H 
SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GaM 

GaM 

GaM 

GAM 

G AM 

GaM 

GaM 

GaM 

GAM 

GaM 

GaM 

U GaM 

GaM 

U G AM 

U GAM 

U CAM 

U GA4 

AT& SHEeTS 
Page 19 

S-Y DATA SECPIUN 
Page 3 1  

Lab id TMAN 
Procccol ROCKETDYNZ 
Version Ver 1 . 3  

Form DVD-US 
Version 3.06 

Report dare 04/19/95  



TMA/RICHMOND 
RBPORTJXG GROUP 6106 

DATA SHEET, cont 

SDG 6106 Client Rocketdvne 

Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N503001-08 Client sample id A4CM-95-0023A 

Dept sample id 6106-008 Location/Matrix SSFL ARSA 4 SOIL 

Received 02/28/95 Collected 02/23/95 13:40 
ii moisture 17.3 Chain of custody id 

ATA SBEETS 

Page 20 
SUMMARY DATA SECTION 

Page 32 

' Lab id TMLW 

brotocol ROCKETDYNE 
Version Ver 1.0 

Form D'JD-DS 

Versxon 3.06 
Report date 04/19195 



Test Matrlr SOIL 
UT. 6106 

ntact Italy E. Pittman 

METHOD SUMMARY 
PlamXmM, IsmoPIC IN SOLL 

A L P W ~ P Y  

Client Rocket 

Contract R44PJZ94034044 

RESULTS 
I3LB RUI SUP- Plutonium Plutonium 

a m  S A ) ( P ~  m szmm m rpsr ~ r n  ~r,amzm 238 2391240 

Preparation batch 2781-046 

A4M-95-0011 NSO3001-03 6106-003 U 

A4M-95-0012 N503001-04 6106-004 0.004 S 

A4M-95-0014 N503001-01 6106-001 U 

A4M-95-0015 N503001-02 6106-002 U 

A4M-95-0016A N503001-05 6106-005 0.006 J 

A4M-95-OOl7A N503001-06 6106-006 U 

A4M-95-0018 N503OOI-09 6106-009 U 

A4M-95-0019 N503001-10 6106-010 U 

A4M-95-002OA N503001-07 6106-007 U 

A4M-95-0023A N503001-08 6106-008 0.006 J 

BLK (QC ID-234851 N503001-12 6106-012 U 

LCS (QC 10-234841 N503001-11 6106-011. Ok 

Duplicate lN503001-01) N503OOl-13 6106-013 - U 

B d n a l  values and limits f- methad RoLs lpCi/gl 0.01 0.01 

Page 1 

SWSMhPY DATA SECTION 

Page 3 3  

Lab id TMjrC; 

Protocol ROCKETDYNE 

ver5:on ver I 0 I 
Fozm SYD-CMS 1 

VezsfOr 3 . 0 6  

iieport dace O. i / 19 /55  



Test & Matrxx 

\ ntact rtalv E Pzttman . 

THLA/RICHMOND 
ESE'ORTIW OgDLm 6106 

METHOD SUMMARY 
P l R r a x w ,  ISOTOPIC M son 

AISBR sPBCZROSmPY 

Client Rocketdvne 

Contract R44EU294034044 

HETHOD P E R F O R W C E  
W) RAN SUP- HAX MDA AJJQ PRBP DXW- C(XIKP M(H DRIET DAYS ANAL- 

CLIBTrSAWLgm SRWL6 m TBsr PIX pCi/g g FAC TIOS t- i ain kev geV HEIJ) PREP- YZED DGTECTOR 

R.apaation batch 2781-046 2-7 prep  or 5.0 t Referntce Lab Uot-k 2781 pg. 

A4M-95-0011 N503OOl-03 

A4M-35-0012 N503001-04 

A4M-95-0014 N503001-01 

A4M-95-0015 N503001-02 

A4M-95-0016A N503001-05 

A4M-95-0017A N503001-06 

A4M-95-0018 NS03001-09 

A4M-95-0019 N503001-10 

A4M-95-0020A N503001-07 

A4M-95-0023A N503001-08 

ELK IW ID-234851 N503001-12 

LCS IW ID-234841 N503001-11 

Duplicate (N503001-01) N503001-13 

W n a l  values and limits fmm methed 0.01 3.00 20-105 500 100 180 

- 
PROCQHiRK REFERENCE HASL 300/PU-02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Diss~lution, rev 0 

EP-940 Plntonium Mifieation, r w  0 

EP-008 Heay  Elements Electroplating, rev 0 

AVERRGES t 2 SD HDA 0.006 * 0.003 

EfJR 13 SAMPLES YIELD 63 t 22 

<OD naaVIRIES 

Page 2 

SC%W?,UY DATA SECTION 

Page 34 

vers10c ver L C  I 
fozr 5VD-045 1 

1 
Ve~sion 3.31 

Report date 04119195 8 



Test M a t r i x  &,&-- 
, .., . ! % 6 1 0 6  J i .. .itact Ltaly E. Pitm- ..'.~ 
i 

METHOD SUMMARY 
TiioRmw, lSOlOPIC UI SOIL 

a m a  SPgCPROSrnPr 

R E S U L T S  
LAB RU1 SOP- 

CLIKWT S2XeI.E ID SASPLE m fEsr FIX PI.AEICBET ThOrivm 228 Thorium 2 3 0  mi- 232 

C l i e n t  R o c k e t d m e  

C o n t r a c t  R44W294034044 

Prrparation b a t c h  2781 -046  

A4M-95-0011  NsO3OOl-03 

A4m-95 -0012  NS03001-04 

A4M-95-0014 N503001-01 

A4C14-95-0015 NSO3001-02 

A4M-95-001611 N503001-05 

A4M-95-0017A N503001-06 

A4M-95-0018  l iS03001-09 

A4M-95-0019 N503001-10 

A4M-95-0020A N503001-07 

A4M-95-0023A N503001-08 

ELK (LC 10-234851 N503001-12 

LCS IQC 10-234841 N503001-11  

hlplicate ( ~ 5 0 3 0 0 1 - 0 1 1  N503001-13 

Nosrinnl values and l i m i t s  from method RDLs i p C i / g l  0 . 1  0 . 1  0 . 1  

\ rnswmums 
Page 3 

s m 4 m Y  DATA SECPION 

Page 35  



METHOD SUMMARY 
mm, lSDmPXC IN SDIL 

X m i A  ~~~~ 

Client RockeLdYne 

ContlOicc R44PJZ94034044 1 

Preparation batch 2781-046 2. prep enor 

A4M-95-0011 NSO3001-03 

A4M-95-0012 N503001-04 

A4M-95-0014 N503001-01 

A4M-95-0013 N503001-02 

A4M-95-001611 N503001-05 

A4M-95-0017A N503001-06 

A4M-95-0018 N503001-09 

A4M-95-0019 N503001-10 

A4M-95-0020A N503001-07 

A4M-95-0023A N503001-08 

BLK (PC ID1234851 N503001-12 

LC3 (PC ID-234841 N503001-11 

Wlicate (NS03001-01) N503001-13 

Nominal values and limits fmm method 0.1 1.00 20-105 500 180 

. . 

(HOD SvwmRIES 

Page c 
" Y ' " Y  DATA SECTION 

Page 36 

EP-000 Data Entry and Document Preparation. rev 0 

EP-001 Q.C. Preparation, rev 0 

EP-003 Tracing, rev 0 

EP-008 Iieayr Elements Electroplating, rev 0 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Di~~~lutian. rev 0 

EP-900 Thorium Purification, rw 0 

AVWULOrS t 2 SD MDA r 0.08 0.08 

FOR 13 S W I S S  YIELD 9 35 59 



METHOD SUMMARY 
l lRAuIm, ISOXIPIC In SOIL 

A l a m  SPgCTROSrnpI 

Client Rocket 

COntract R44P5294034044 

RESULTS 
WB RAY SOF- 1: Uraniuor 2: Uranium 3: Ur-- RESULT RATIOS 1%) 

CLIgXT SAxPLS ID SAXPLB m ~ ~ s l  PIX P- 233/234 235 238 1 4  2a 2 4  2c 

N o a i m 1  values and lmts from method RDIe (pCl/g> 0.01 0.01 0 01 100 4 

Averages 97 5 - 

.OD sm1Es  

Page 5 

m Y  DATA SECSIOS 

Page 37 



METHOD SUMNARY 
DRmIm, m P I C  IN SOIL 

A m l u  SPEemosCOPY 

Client Rwkecdvne 

CMCXact R44PJ294034044 

Prq~tration batch 2781-046 20 prep error tebook 2781 pg. 046 

A4M-35-0011 N503001-03 

ACM-95-0012 N503001-04 

A4M-95-0014 N503001-01 

A4M-95-0015 N503001-02 

A4M-95-0016A N503001-05 

11454-95-0017A N503001-06 

A4M-95-0018 N503001-09 

A4M-95-0019 NSO3001-10 

A4M-95-0020A N503001-07 

A4M-95-0023A N503001-08 

ELK (QC 10.23485) N503001-12 

LCS IQC ID-23484) N503001-11 

Duplicate lN503001-011 N503001-13 

N d n a l  values and lirnits from method 0.01 3.00 30-105 720 100 180 

PROCeWRES REFERENCE HRSL 3OO/D-04 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution. rev 0 

EP-910 Uranium Purification. rev 0 

EP-008 H e a y  Elements Electroplating. rev 0 

'OD StlvFAxIES 

ease 6 

SVI4lARY DATA SECTYON 

Page 38 

AYeRRGESf:241 MIA t 0.01 0.01 

FOR 13 SPMPISS YIELD + 9 79 



rest & mcrix SOII, 1 ;  6 1 6  I 
Dact Italv E. Pittman 

L 

RESULTS 
IAB 

CLmUT ~~ m S M P L B ~  

METHOD SUMMARY 
SlRCBTIUN, %OW& M SOIL 

BETA cwRwmG 

Raw m- 
TBST PIX PLANCaBT Strontium 90 

Client Rocketdvne 

Coaxact  R44PJZ 4034044 

Preparation batch 2781-046 

A4M-95-0011 

A4M-95-0012 

A4M-95-0014 

A4M-95-0015 

A4M-95-0016A 

A4M-95-0017A 

A4M-95-001s 

A4M-95-0019 

A4M-95-002OA 

A4M-95-0023A 

BLK IQC ID-234851 

ICS IQC 10.23484) 

hlplicate (N503001-01) 

-1 and limits f m  mthod RDLs lpCi/gl 0.5 

.<OD m 1 E S  

PaSe 7 

SUWUVlY DATA SECTION 

Page 3 3  



Test & Matrix 
SSGS106 1 

ltact Italv E Pzttnw 

METHOD SUMMARY 
sTRwTmn. TO%R6 In SOIL 

B m A c a M T R a  

Client W k e  

Contract R44RJZ94034044 

METHOD PERFORMANCE 
I d B  RAW SZtF- kDA ACIQ PREP DIIJJ- YIELD Xf'? CfXUm FnRM DRIFT Dnvs 

CLTW SAMPLE m mzas m TEST PIX pci/g g PAC nau + + d kev KeV BELD PREPAR?D YZQ] 

Reparation batch 2781-046 20 prep ermr 
A4M-95-0011 N503001-03 

A4M-95-0012 NS03001-04 

A4M-95-0014 N503001-01 

A4M-95-0015 NSO3001-02 

A4M-95-0016A N503001-05 

A4M-95-0012A N503001-06 

A4M-95-0018 N503001-09 

A4W-95-0019 N503001-10 

A4M-95-0020A NSO3001-07 

A4M-95-0023A N503001-08 

BIX IW ID-234851 N503001-12 

Tics IQC ID-23484) N503001-11 

hlplicate lN503001-01) NS03001-13 

Ncrminal values and limits from metbod 0.5 2.00 20-105 200 180 

PsocnxlrtEs REFEmNCE HASL 300/SR-01, -02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution. rev 0 
EP-500 Strontium-89.90 - mrificacion, rev 0 

J 

.iOD S W I E S  

Page 8 

SJR4.RRr DATA SECTION 

Page 40 

A W E S  i 2 SD W A  0.09 f 0.1 

FOR 13 W L E S  YIELD 80 f 15 



GROUP 6106 

METHOD SUMNARY 
~~ 

GAMa SPBCfffDSCOPY 

Client Rocketdyne 

Contract R44P.3294034044 

Preparation batch 2781-046 

A4M-95-0011 N503001-03 6106-003 

A4M-95-0012 N503001-04 6106-004 

A4M-95-0014 li503001-01 6106-001 

ACM-95-0015 N503001-02 6106-002 

A4M-95-0016A N503001-05 6106-005 

A4M-95-0017A N503001-06 6106-006 

A4M-95-0018 N503001-09 6106-009 

A4M-95-0019 N503001-10 6106-010 

A4M-95-0020A N503OOl-07 6106-007 

MCH-95-0023A N503001-08 6106-008 

ELK IQC 10-23485) N503001-12 6106-012 

lrCS 1QC 10-234841 N503001-11 6106-011 

hrplicate lN503001-101 N503001-14 6106-014 

Nominal valves and l i m i t s  fmm method RDls (pCi/gl 0.02 

im S(1IPViftIFs 
page 9 

SjW-f&RY D?+TA SECTION 

ease 41 



~ e s t  mtr~x 
SIX 6106 

ktacf xtaly E Pxttmn 

METHOD SUMMARY 
m S C A L T  

Gal4.5, S ~ C O P Y  

Client Rocket 

CMrracf R44w94034044 

Emwaxation hatch 2781-046 20 prfp eRor 

MM-95-0011 NS03001-03 35 03/28/95 Kd.03.00 

A4M-95-0012 N503001-04 35 03/28/95 01.04.00 

A4M-95-0014 N503001-01 36 03/30/95 01.04.00 

A4M-95-0015 NS03001-02 33 03/27/95 01.01.00 

A4M-95-0016A NS03001-05 33 03/28/95 ~1.01.00 

A4M-95-0017A N503001-06 35 03/30/95 01.04.00 

A4CM-95-0018 NSO3001-09 38 03/30/9S 01.01.00 

A4M-95-0019 NSO3001-10 39 03/31/95 01.04.00 

A4M-95-0020A N503001-07 37 04/01/95 UB.03.00 

A4M-95-0023A N503001-08 37 04/01/95 01.04.00 

BLI( (Qf 10-23485) NSO3001-12 03/31/95 Kd.03.00 

iCS (Qf 10-234841 N503001-11 03/31/95 Kd.02.00 

Dvplicete (N503001-10) N503001-14 36 03/28/95 JR.02.00 

Nmninal values and limits f m m  roethod 0.02 850 700 180 

iD SUt4MARIES 

Page 10 

SU?6+ARY DATA SEmION 

Page 12 

PRO(6DDRES EP-060 Soil Preparation, rev 0 

EP-100 G e ( L i )  Preprration for Envxronrental Samples, 

rev 0 

AVEE$lGES t 2 SD NDA 0.01 * 0.01 

FOR 8 SAMPLES YIELD 2 



Test H Hatru 

.tact Ifalv E Pittman 

METHOD SUMMARY 
TRITxm-SOIL 

L I r n  S ~ ~ O N  

RESULTS 
WS RAW SUF- 

CSSSt3T SAHPlrg ID SANPl.g ID TEST PIX PLANC¶D hitiurn 

Preparstlon hatch 2781-046 

A4W-95-0011 N503001-03 

A4W-95-0012 N503001-04 

A4W-95-0014 NSO3001-01 

A4W-95-0015 N503001-02 

A4W-95-0016A N503001-05 

AAM-95-0017A f1503001-06 

A4M-95-0018 N503001-09 

A4CM-95-0019 N503001-10 

A4W-95-002OA N503001-07 

A4M-95-0023A N503001-08 

ELK (QC ID-234851 N503001-12 

LfiS (QC ID-234841 N503001-11 

hlplicate (N503001-011 N503001-13 

Nominal value* and limits from method RDLs Ipcilgl 0.S 

a3 SIImARIES 

Page 11 

SUlWLRY DATA SECIIfON 

Paqe 1 3  



Test H Matrix SOIL 

.. ntact Italy E. Pitt- 
,. 

TMA/RICHMONI) 
GRWP 6106 

METHOD S-RY 
m n m - S O I L  

L x m  S c m m x M I  

Clienr Rocket 

Cootract R44WZ94034044 

METHOD PERFORMANCE 
LAB RAW SUP- ALIQ PBBP DILU- YI- EZP COTWT' EURU DRIFT DAYS AWL- 

LUEm .sMPLE ID SRHPLB ID TSST FIX pCilg g PAC TICIN 7 * isio keV KeV EELD PRBPARgD YZQ) DBTECPOR 

PIeparation batch 2781-046 2s prep esmr * Refe-e lab mtebmk 2781 pg. 046 

A4M-95-0011 N503001-03 27.2 28 03/21/95 03/21 LSC-004 

A4CN-95-0012 N503001-04 26.2 28 03/21/95 03/21 LSC-004 

A4CM-95-0014 N503001-01 26.7 27 03/21/95 03/21 LSC-004 

A4M-95-0015 N503001-02 25.7 27 03/21/95 03/21 LSC-004 

A4CM-95-0016A N503001-05 28.0 26 03/21/95 03/21 LSC-db4 

A4M-95-0017A N503QOL-06 27.0 26 03/21/95 03/21 LSC-004 

A4M-95-0018 8503001-09 28.8 30 03/21/95 03/22 LSC-004 

A4CM-95-0019 N503001-10 26.7 30 03/21/95 03/22 LSC-004 

A4M-95-002OA N503001-07 23.6 26 03/21/95 03/21 LSC-004 

A4M-95-0023A N503001-08 26.3 27 03/21/95 03/22 LSC-004 

BLK (QC ID-23485) N503001-12 20.0 03/21/95 03/21 LSC-004 

LCS IQC IDn23484) N503001-11 20.0 03/21/95 03/21 LSC-004 

Duplicate (N503001-011 N503001-13 27.4 28 03/21/95 03/22 LSC-004 

Nominal values and limits f r a  method 0.5 20.0 50 180 

PROCQWRES REFEWNCE EPA 906.0; A S M  2476-81 

EP-060 Sail Preparation, rev 0 

EP-070 Soil Dissolution, rev 0 

EP-211 Tritium in solid Samples by Azeotropic 

Distillation, rev 0 

AVWAGES t 2 SD M3A 0.1 5 0 

FOR 13 SAMPLSS YIELD t 

HOD m I E S  

Page :2 

SX-W3RY DATA SECTION 

Page 44 

Lab id ?'MAN 

1 1 Prococol RGCKZmY?T: # 

version Yer 1.0 i 

FOrm WD-C~S I 
version 3.06 i 1 

iiepor; dare 04/19/93 



T M A / R I C H M O N D  
REPORTING GROUP 6107 

S U M M A R Y  D A T A  S E C T I O N  

f 
SDG 6107 

I Contact Italv E. Pittman 

T A B L E  O F  C O N T E N T S  

Sample Summaries 1 

Prep Batch Summary 3 

Work Summary 4 

Method Blanks 5 

Lab Control Samples 7 

Data Sheets 9 

Method Summaries 12 

End of Section 17 

Client Rocketdvne 
Contract R44PJZ94034044 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DV3-TOC 
Version 3.05 

Report date 04/19/95 



SAMPLE SUMMARY 
Client Rocketdyne 

Contract R44Rn94034044 

A4M-95-0021 (rimatel SSPL rn 4 
A4CM-95-0022 iei-tel SSFL AReA 4 

Method Blank 

Leb control Saqle 

WATER N503002-01 

WATER N503Q02-02 

WATSR N503002-04 

WATSR N503002-03 

r e L E  

Page 1 

-Y DATA SEffION 

Page 1 



mEQRTISG OROUP 6 1 0 7  

QC SUMMARY 
Client Rocketdvne 

Contract R44PJZ94034044 

6 1 0 7  A 4 M - 9 5 - 0 0 2 1  (rinsate) WATER 0 2 / 2 8 / 9 5  5 N 5 0 3 0 0 2 - 0 1  6 1 0 7 - 0 0 1  

A 4 M - 9 5 - 0 0 2 2  lrinsace) KATER 0 2 / 2 8 / 9 5  5 N 5 0 3 0 0 2 - 0 2  6 1 0 7 - 0 0 2  

Method B l a n k  WATER N503002-04  6 1 0 7 - 0 0 4  

Lab Control Sample WATER N 5 0 3 0 0 2 - 0 3  6 1 0 7 - 0 0 3  

: m y  

page 1 

S-Y DATA S8CI'ION 

Page 2 

Pro~ocol ROCKETDYNE 

i 
Versiac Ver  1.0  

Form W3-0s 1 / Yerslon 3 .06  i 
1 nepor: d a t e  0 4 / 1 9 / 9 5  1 



SDG 6107 

I/ tacc Italv S Pltcman I I PREP BATCH SUKMARY 

PRgpAWITIW ERROR Pmwaams JaALYzm w- 
TBSP II1LTRIg l4mxcfl B m a  2c * clam mRg BI: BLANR US rn/QEXG ns/ORIC PIERS 

Alpha Spectroscopy 

Hf WATER Plutoaium, Isetopic in Water 2781-054 5.0 1 1 1  

?H WATER Thorium. Isotopic in Water 2781-054 5.0 1 1 1  

U WATER Uranium, Isotopic in Water 2781-054 5.0 1 1 1  

Beta count* 

SR A Stz~ntium. Total in Water 2781-054 10.0 1 

Liwd Scintillation 

H WATER Tritium in Water 2781-054 10.0 1 1 1  X 

Duplicates and Matrix Spikes are those with original lclientl sample in this Sample Delivery Gro~?. 

Blank and LC5 planchats are those in the same preparation hatch as some Clienz, Duplicate or Spike sample. 

\ BATCH SmWmY 

Page 1 

SIIw.vIRYDRTASECTION 

Page 3 

I / La3 id TMAN I 
Protocol ROCKETDYXZ. 

I 

i FarnCm-PBS 

I VelLSion 3.06 
i 
I / 3rpart dace 04/19/95 



lta~t Italy E P~tcne 13 WORK SUMXARY 
Client Rocket 

Contract R44WZ94034044 

A4m-95-0021 Irinsatel N503002-01 6107-001 W 

Sffi AREA 4 WATER 02/23/95 

02/28/95 

A401-95-0022 IriilMttI N503002-02 6107-002 GAM 

Sffi AREA 4 iULTER 02/23/95 6107-002 PD 

02/28/95 6107-002 SR 

6107-002 TX 

6107-002 U 

03/22/95 04/10/95 IEP Txitivm in Water 

04/12/95 04/17/95 IEP Gamma hhirters 

03/29/95 04/10/95 IEP Plutonium. Isotopic in Water 

03/29/95 04/10/95 IEP Strontium. Total in Water 

03/30/95 04/10/95 IEP Thorium, Isetopic in Water 

03/29/95 03/30/95 LGO Uranium, Isotopic in Wafer 

Method Blank N503002-04 6107-004 GAM 04/17/95 04/19/95 IEP Ga- Emitters 

WATER 6107-004 iI 03/22/95 04/10/95 IEP Tritium in Water 

6107-004 PU 03/29/95 04/10/95 IEP Plutonium, Isotopic in Water 

6107-004 SR 03/29/95 04/10/95 IEP Stroniium, Total in Water 

6107-004 TX 03/30/95 04/10/95 IEP Thorium. Isotopic in Water 

6107-004 U 03/29/95 03/30/95 LGG Uranium, Isotopic in Wafer 

Lah.Comxo1 Sample N503002-03 6107-003 WLM 03/24/95 04/11/95 IEP Ga- Emitters 

WATER 6107-003 W 03/22/95 04/10/95 IEP Tritium in Water 
. , 
., . 6107-003 PU 04/01/95 04/10/95 IEP Plutonium. IBOCOP~C in Water 

6107-003 SR 03/29/95 04/10/95 IEP Strontium, Total in Water 

6107-003 TIi 03/30/95 04/10/95 IEP Thorium. Isotopic in Water 

6107-003 U 03/29/95 03/30/95 LGG Umniun, Isotopic in Water 

COUNTS OF TESTS BY SAMPLE TYPE 
TFST S A S ~ O  N F ~ ~ O D  REFERMCE axm WRE RE ELAM( LCS DDP SPIKE 

GAM Gamma hnitters ASTN 3649-85; EPA 901.1 1 1 1 

H Tritium in Water EPA 906.0; ASM 2476-81 1 1 1 

PU Pl~tonium, Is~topic in Water ASTM 3865-90 1 1 1 

SR Strontiuni, Txal in Water XASL 3oo/sR-01.-02 1 1 

W. Thorium, Isotopic in Water i 1 1 

U Uranium, Isore?ic in Water ASTX 3972-90 1 1 

om SuUmxY 

?age i 

SWMARY DATA SECTION 

Page 4 



TMA/RICHMOND 
RE- GROUP 6107 

M E T H O D  BLANK 

SDG 6107 Client Rocketdyne 
Contact Italy E. Pittman Contract R44PJZ94034044 

Lab sample id N503002-04 Client sample id Method Blank 
Dept sample id 6107-004 Material/Matrix WATER 

T 2'TgRB MDA RDL QUALI- 
IUIALYTB CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TSST 

Tritium 
Strontium 90 
Thorium 228 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Dlutonium 239/240 

'MA SCAN ANALYTES 
-.iassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Buropium 155 
Zadium 226 
Phorium 232 

GAM 

G AM 

GAM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

G AM 

G AM 

GAM 

GAM 

GAM 

G AM 

G AM 

GAM 

*moD BLaNKs 
Page 1 

SUUWUZY DATA SECTION 
Page 5 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
Versron 3.06 

Report date 04/19/95 



TMA/RXCHMOND 
REBXEIWj OBOUP 6107 

BLANK, C o n e .  

SDG 6107 Client Rocketdvne 

contact Italy E. Tittman Contract R44PJ294034044 

Lab sample id N503002-04 Client sample id Method Blank 

Dept sample id 6107-004 Material/Matrix WATER 

QC-BLANK #23488 

ETHOD BLANKS 

P a g e  2 

SUM36W.Y DRTR SECTIOli  

P a g e  6 

~ $ b  id TMAN 
Prococol ROCKETDYNE 

Version Ver i.0 
Form DVD-DS 

iiersion j 06 
R e p o r t  dare 04/19/95 



TMA/RICEMOND 
QlODP 6107 

LAB CONTROL SAMPLE 

SKj 6107 

Contact Italy E. Pitcman 

I Lab sample id N503002-03 

Dept sample id 6107-003 

Client Rocketdme 

Contract 844PJz94034044 

Client sample id Lab Control Sample 

Material/Matrix WATER 

hitium 440 500 X 

Strontium 90 1.7 0.5 SR 

Thorium 228 0.044 0.5 TH 

Thorium 230 0.39 0.5 TH 

Thorium 232 0.018 0.5 TH 

Uranium 233/234 1.6 0.5 U 

Uranium 235 1.4 0.5 U 

Uranium 238 1.6 0.5 U 

Plutonium 238 0.19 0.1 PU 

Plutonium 239/240 0.18 0.1 P5' 0.093 99 

SCAN ANALYTES 

sium 40 GAY 

iun 51 aW.3 
Kanganese 54 G9*i 

Cobalt 58 GAY 

Ira" 59 WVI 

Cobalt 60 G?? 

Zinc 65 GAY 

Siobium 94 C;lY 

bthenium 103 mx 
tuthenium 106 GAY 

Pin 113 0-Y 

:esium 134 &LY 

ksium 137 13 5 G.VY 18 101 

:erium 144 20 GXV 

:uropiu?i 152 10 GAY 

iuropium 154 6 m-Y 

iuropium 155 lo Gw* 

Ladium 226 8 U 

aoriue 232 10 U GAU. 

. i r n L  SAMPLES 

Page I 

-1 DATA SECTZW 

Page 7 

I I 

Farm DVD-LfS 

Version 3.06 

Report dace 04/19/55 



TMAfRICHMOND 
RgPMYTllXj Qb3UP 6107 

LAB CONTROL SAMPLE, cont. 

S!X 6107 Eli-t Rocketdyne 

Contact I t a l y  E.  Pittrnan Contract R44W294034044 

Lab s-le i d  N303002-03 Clienf sample id Lab Contml Samole 

a p t  uunple id  6107-003 Mcerial/Hatrix Ez%mL- 

L J r n O L  SAIdPLES 

Page 2 

m Y  DATA SECTION 

Page 8 

Protocol ROCI(E?DYNi: 

V ~ . ~ S L O T .  Ver  1 3 

?om DVD-LCS 

i verszan 3 06 

Repor: date 04/19/93 / 



T M A / R I C H M O N D  
RBPORTIUG GROUP 6107 

~503002-01 ~ 4 a - 9 5 - 0 0 2 1   a at el 
D A T A  S H E E T  

- - -  - 

SDG 6107 Client Rocketdvne 
Contact Italy E. Pittman Contract R44PJ294034044 

Lab sample id N503002-01 Client sample id A4CM-95-0021 (rinsate) 
Dept sample id 6107-001 Location/Matrix SSFL AREA 4 WATER 

Received 02/28/95 Collected 02/23/95 12:45 
Chain of custody id 

JATA SWEETS 

Page 1 
SUMXARY DATA. SECTION 

Page 9 

Lab id TMAN 
Protocol ROCKETDYNE 
Verslon Vex 1.0 

FOX, DVD-DS 

Version 3.06 
Report date 04/19/95 



SDG 6107 Client Rocketdvne 
Contact Italv E. Pittman Contract R44PJZ94034044 

Lab sample id N503002-02 Client sample id A4CM-95-0022 lrinsate) 
Dept sample id 6107-002 Location/Matrix SSFL AREA 4 WATER 

Received 02/28/95 Collected 02/23/95 12:45 
Chain of custody id 

RESULT 20 ERR MDA RDL QUALI- 
ARALYTB C&S NO pCi /L  (Corn) pci/L pCi /& FIERS TBST 

Strontium 90 10098-97-2 

Thorium 228 
Thorium 230 14269-63-7 

Thorium 232 7740-29-1 

Uranium 233/234 11-08-5 

Uranium 235 14117-96-1 

Uranium 238 7440-61-1 

Blutonium 238 13981-16-3 

~tonium 239/240 10-12-8 

:. I3MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
nanganese 54 
Zobalt 58 
Iron 59 
3ohalt 60 
Zinc 65 
giobium 94 
Zuthenium 103 
tuthenium 106 
Pin 113 
:esium 134 

lesium 137 
'erium 144 

iuropium 152 
%uropium 154 
iuropiirm 155 
ladium 226 

SR 
TH 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 

G AM 

G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

DAM 

GAM 

GAM 

GAM 

G AM 

GAN 

GAP? 

GAM 

GAP3 

DATA SHEETS 
Page 2 

SUMK8W.Y DATA SECTION 
Page 10 

Lab id TMAN 

Proiocol ROCKETDYNE 
Version Ver 1.0 

Form FLD-DS 
Version 3 . 0 5  

Report date 04/19/95 



TMA/RICHMOND 
RBWRTIBG OBOUP 6107 

D A T A  SHEET, cont 

SDG 6107 Client Rocketdvne 

Contact Italy E. Pittman Contract R44PJZ54034044 

Lab sample id N503002-02 Client sample id A4CM-95-0022 frinsate) 
Dept sample id 6107-002 Location/Matrix SSFL AREA 4 WATER 

Received 02/28/95 Collected 02/23/95 12:45 
Chain of custody id 

T 25- EDA RDL QUALI- 
AtiALYTE CAS NO p f i / L  1COIR3T) pCi/L pCi/L FIERS TEST 

I Thorium 232 I 

JATA SaEETS 
Page 3 

SUMMARY DATA SECfIOM 
Page 11 

/ Lab ~d TMAK 
Protocol ROCKZXYNE 
Vers10n Ver 1 0 

Torn DVD->S 
Verslon 3.06 

Report date 04/19/95 



Test & Matrrx 

tact Italv E ~ l t t l ~ n  

METHOD SUMMARY 
PxsTmIm, ISOmPIC IN WATER 

RLPRA S ~ C Q P Y  

Client Rocketdyne 

COntract R44PS294034044 

RESULTS 
LAB RRW SUP- Plutonium Plutonium 

m sKPL!J ID SAXPI5 ID TESf PIX P&?.XCmS 238 239/240 

Preparation batch 2781-054 

A4M-95-0022 (rinsatel N503002-02 6107-002 U 

ELK (QC 10-23488) N503002-04 6107-004 U 

K!S tQ€ ID-23487) N503002-03 6107-003 ok 

W n a l  values and limits fmm method BI.5 (pCilL1 0.1 0.1 

METHOD PERFORMANCE 
LAB RAW SOF- ULX MDA ALIQ m P  DILU- YIELD EFF COUNT EWER4 DRI- DAYS ANAL- 

CL-IEUT SLMPLE ID sAwLE ID TESI' PIX pCi/L L PAC TION i % min kev K ~ V  HELD PREPARED YZED DETECMR 

Preparation batch 2781-054 2s prep error teboo 

A4M-95-0022 (rimatel N503002-02 0.500 34 03/29/95 03/29 SS-035 

ELK lQC ID-234881 N503002-04 0.500 03/29/95 03/29 SS-038 

LCS IW 1D=234873 N503002-03 0.500 03/29/95 04/01 SS-051 

NC 11 values and llmcs frm method 0.1 0.500 20-105 lo00 loo 180 

iOD W I E S  

Page 1 

-Y DATA SECTION 

Page 12 

PR-S REFERENCE ASM3865-90 

EP-040 Environmental Water Dissolurion, rev 1 

EP-940 Plutonium Purification. rev 0 

EP-008 Xeayl Elements Electroplating, rev 0 

AVERAGES * 2 SD MDA t 0.07 0.07 

FOR 3 SAMPLES YIELD f 37 61 



Test natrlx 
SDG 6107 

-act Italv E Plttman 
L I  

NETHOD SUMMARY 
TKORILW. lSOTOPIC IN warn 

ALPHA SWClROSMPY 

Clienz Rocket 

Contract R44PJZ94034044 

RESULTS 
LBB m SOF- 

al~msnmm SAHPLE Tr) TEST FIX PLIURggP Thorium 228 Thorium 230 Ttmrium 232 

Preparation bafch 2781-054 

Ma-95-0022 Irinsatel N503002-02 6107-002 U 

BLK (QC Ilk234881 N503002-04 6107-004 0 . 0 8 9 3  

LCS (QC Ilk234871 N503002-03 6107-003 

Uaninal values aad limics fmm aaethod RDLs fpCi/Lt 0.5 0.5 0.5 

METHOD PERFORMANCE 
IAB RAW SUP- *IRX WA ALIQ PREP D I M -  YIELD EFF CMlKP PWM DRIPT DAYS ?.NAJ..- 

CLlEms?JeLEID WLE m TEST PIX pci/~ L P.AC TION + min kev R ~ V  REY) ~ A R E D  YZW DBTECMR 

Drrparation hatch 2781-054 20 prep enor 

A4W-95-0022 lrinsatel N503002-02 35 03/30/95 03/30 SS-039 

ELI( (QC IDr23~8Sl N503002-04 03/30/95 03/30 SS-041 

LCS (QC IDr234871 N503002-03 03/30/95 03/30 SS-040 

values and lirnits from method 0.3 0.500 20-110 500 100 180 

PROCEDDRES EP- 04 0 Enviro-ntal Water Dissolution, rev 1 A W ~ E S  * 2 U) MDA 0.09 L 0.02 

EP-900 Thorium Purification, r w  0 FOR 3 SAMPLES YIELD 73 i 20 

EP-008 neetry Elements Electroplating. rev 0 

iD -1ES 

Page 2 

SWBRRY DATA SECI'ION 

Page 13 

Lab id T.LW 1 
I 

Prococoi RC;XZTDYNZ / 
VeiSlOn 7eT 1.0 

porn D I ~ - C X S  i 
version 3:i j Reporf daze ii:L9i95 



METHOD SUMMARY 
rluAmm. ISOTOPIC m WATER 

ArAm SPBClRosmPY 

Client Rocket 

Contract R44RTZ94034044 

RESULTS 
LAB RAU SUF- 1: Uranim 2: Uranium 3: Uranium RESULT RATIOS la1 

CLImTSAWPLgW S A W P L ~ ~  TESTFIX PLWZWZ 233/234 235 238 1.3 2s 2*3 20 

P n p a l a t i ~  batch 2781-054 

A4M-95-0022 (rinsate) N503002-02 6101-002 U 

BLK (QC ID-234881 8503002-04 6107-004 U 

ICS (W 10-23481) N503002-03 6101-003 ok 

t3cd.m.l values and limits fmm raethod RDIrs (pCi/L) 0.5 0.5 0.5 100 4 

Averages 

METHOD PERFORMANCE 
LAB RAW SUF- llAX MDA ALIQ FRBP DIIXS- YIELD EPF CfXNT RlllM DRIFT DAYS AWLG- 

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TICBT t i min keV Rev HELD PREPARED YZW DETEClUR 

Preparation batch 2781-054 26 prep enor 

A4m-95-0022 lrinsatel N503002-02 34 03/29/95 03/29 SS-03.1 

l values and limits f m  method 0.5 0.200 30-105 300 100 180 

JD SUIBQ\RIES 

Page 3 

-Y DATA SEmION 

Page 14 

PROCEDDRES RSFERENCE ASTM 3912-90 

EP-040 Envizo~n~tal Water Dissolution, rev 1 

EP-910 Uranium Purification, rev 0 

EP-008 Heavy Elements Electroplating. rev 0 

Lab id TMUI 

Prmocol ROCKETDWE 

Versmn Ver  1.0 

iom D W - M S  

versmn 3.06 

Report date 04;:9/95 

AVERAGES t 2 SD MDA t 0.8 0.3 

FOR 3 SAMPLES YIELD t 21 53 



Test Hetrlx 

SDG 6107 

,tact Italy E Pxttman 

METHOD SUMMARY 
SmOnTXM, m IN mmR 

BETA coI1KI'm 

RESULTS 
L?.e RAW m- 

(zIw~~‘ SAH~LE xu SWPLE ID TESI PIX PLPmZWC Strewium 90 

Client Rocket 

Contract R44PSZ94034044 

Reparation batch 2781-054 

A4M-95-0022 (rimate) N503002-02 6107-002 

BLK (QC ID-234881 N503002-04 6107-0011 

LCS (QC 10-23487) N503002-03 6107-003 

-1 values and limits frorn method RDLs (pci/L) 0.5 

Preparation batch 2781-054 2a prep error 

A4M-95-0022 (rinsatel N503002-02 34 03/29/95 03/29 LBG-015 

BLH IQC ID-23488) N503002-04 03/29/95 03/25 LBG-016 

LCS 1% ID-23487) N503002-03 03/29/55 03/29 LBG-001 

1 values and limits £ran aethal 0.5 1.00 200 180 

i 0D  SuwARIzs 

Page 4 

SWaYiitY DATA SECTION 

Page 1s 

PROfsDDRES RFFESENCE HASL 300/S9-01, -02 

EP-040 Environmemal Water Dissolutian. rev 1 

EP-500 St~onc~um-89.90 - Purification, rev 0 
EP-519 Strontium-85.90 Planchet Demounting and Ytrriun 

Purification, rev 0 

Lab id 1 
Protocol ROC'KETDYNE 

version Ver 1.0 
i 

Version 3.06 

1 R e p o r t  date 04/19/95 i ! 

AVERAGES 2 2 m MDA 0.3 t 0.5 

FOR 3 SWPLJ3S YIELD 81 t 10 



TMA/RICHMOND 
SEKS2mO GROUP 6107 

METHOD STJMMARY 
WIWAmalTKFs 

WIWA SCAW 

RESULTS 
LEB R A ~  m- 

aTPNPsxPLxID s m  TESTFIX pmam Cobalt 60  Cesivm 1 3 7  

Client W e t d  

Contracc R44Rn94034044 . 
Pntparation batch 2781-054 

M a - 9 5 - 0 0 2 2  irinsetel N503002-02 6107-002 U 

BLK IW 10-234881 N503002-04 6107-004 U 

ICS IQC 10-23487) N503002-03 6107-003 Ok 

METHOD PERFORMANCE 
IAB RAn SUP- MDA W Q  PRSP D W -  YIEtD EFF Ccxnrr nnW DRIFT DAYS W- 

ffim s x ~ ~ x  m SAHPl.E ID TEST FIX pCi/L L ?AC TION t mm kev KeV HkXJ PREPARED YZED DIClXCPOR 

Preparetion batch 2781-054 2s prep ermr 

MCM-95-0022 llinsacel N503002-02 04/12/95 02.04.00 

ELK iM ID-234881 N503002-04 04/17/95 02 .04 .00  

LCS IQC ID-234873 N503002-03 03/24/95 02.04.00 

values and limits fmm method 5 1.00 400 180 

OD SWaUlRIES 

Page 5 

m Y  DATA SECTrON 

Page 16 

PROCP)URES mFERENCE ASTM 3649-85; EPA 901.1 

EP-100 GeiL11 Preparation for Environmental Samples. 

! 

i P r o t o c o l  ROCKETDYNE 

veis:o?. Yer 1.0 
I 
I Form S'm-ms 
1 Versxan 3.06 

j neporc dare 04/19/95 i 

AVERRGES f 2 SD M D A 2  L O  

FOR 2 S.WlPLES YIELD i 

rev 0 



T e s t  H Matrix 

.,,. 
eact I t a l y  E. P i t t m a n  

~ . ,  

METHOD S-RY 
-ln- 

LIpum S a m ~ T I O N  

Cli- t  m k e t  

C o n t r a c t  ~ 4 4 ~ ~ ~ x 0 3 4 0 4 4  

RESULTS 
LAB RAH SOP- 

a= SAMPLE ID SAMPLE ID TEST PIX: P L ~ N ~  h i t i u r n  

Preparation b a t c h  2781-054 

MQI-95-0021 l r i n s a t t l  ~ 5 0 3 0 0 2 - 0 1  6107-001 

BLX ICT ID-234881 N503002-04 6107-004 

LCS (CT ID-234871 N503002-03 6107-003 

-1 ~ 1 u e . s  and l i m i t s  fmn! w t h a d  RDLs lpCi/Ll 5 0 0  

METHOD PERFORMANCE 
LAB RAW SOP- llDA ALIQ PRSP D m -  YIl%D EPF CMWF FWBM DRIFT DAYS ANAL- 

CLIEBP SAW= I D  SAIlPIB ID TEST PM Kill L PAC TION I min keV I(eV HH9 PREPARBD mED DETECTOR 

Pxaparatioa b a t c h  2781-054 20 prep error 
A4M-95-0021 ( r i m a t e l  N503002-01 27 03/21/95 03/22 LSC-004 

BLX (QC ID~234881  N503002-04 03/22/95 03/22 LSC-004 

CT 10-234871 N503002-03 03/22/95 03/22 LSC-004 

v a l u e s  and l i m i t s  f- method 500 @.oleo 50  1 8 0  

OD S ~ I E S  

Page 6 

-Y DATA SECtION 

?age 17 

PROaprmES REFERENCE £?A 906.0;  ASM 2476-81 

EP-210 T r i r i v m  i n  Water by D i s t i l l a t i o n ,  rw 0 

i i 
Lab id 

?rococo1 ROCRC?Dl%S 

/ version ver 1.0 
I 

i 
I 

Form D m - M S  i 
I 

i Report dare 04 /19 /95  j 

AVERAGES t 2 SD MilA 300 t 0 

FOR 3 SMPW YIELD i 





Thermo Analyffcal 

PO. Box 4040 
Richmond. f3 94804-0040 

(5 I01 235-2633 Fax: 2356438 

April 21, 1995 

Mr. Alex Klein 
Rockwell International COT. 
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91309-7922 

Ref: Customer P.O. No. R44PJZ94034044 
TMA/Richmond Report N4-12-033-6103 

Dear Mr. Klein: 

Enclosed is a revised final data report for radiochemical analyses on the eleven soil samples 
collected November 17 through November 22, 1994. These samples were received at 
TMA/Richmond on December 9, 1994. 

Sample A4CM-94-0007 was requested for strontium-90 re-analysis because the original data did 
not reflect the normal level of activity for the sample. The sample was re-analyzed with a new 
LCS and reagent blank for Strontium-90 Analyses. Sample A4CM-94-0005 was used to re- 
analyze a new LCS and blank for isotopic pluto~um. Also, a new LCS and reagent blank were 
analyzed for isotopic thorium. The re-analyzed data has been reviewed and compared to the 
original data. The conclusions are presented in the case narrative; the re-analyzed data sheets 
are being submitted along with the revised report. 

If you have any questions regarding this data, please call me at (510) 235-2633. 

Program Manager 

Enclosure: Data Package 6103 (rev) 
Copies of Data Sheets 

A division o: i h e i n x  Process Systems inc . 2 i n n v o  E!ec!ion c3mca?i 



TMit/Richmotzd 
Report N4- 12-026-6103 Rockwell International Corp. 
Sample Delivery Group 6103(rev) Contract R44PJZ94034044 

Case Narrative April 21, 1995 

1.0 GENERAL 

TMAlRichmond Delivery Group 6103 consists of eleven soil samples received on 
December 9, 1994. 

2.0 ANALYTICAL NOTES 

The internal qdity control consists 5 % each of laboratory control samples, blanks and 
replicates. The ($2 samples are prepared by the Quality Control Department, and copies 
of the QC Notebook pages are included in the data package. 

The blanks and laboratory control samples are created using the 1989 ASTM formula for 
moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consists of the following: 

KC1 at 4.0 mgL -specified in the table- but is not added since KC1 contains natural 
which raises the gamma background spectra considerably. 

2.1 Strontium-90 Re-Analyses 
Sample A4CM-94-0007 was re-analyzed along with a new laboratory control 
sample and reagent blank in sample prep batch 2781-060. No problems were 
associated with this analyses. After comparing the original to the re-analyzed 
data, the following differem becween the two data sets was found. The original 
value for A4CM-94MX)7 was 1.9 pCiig 1 0.13 2u error. The re-analyzed results 
yielded a resuit of 0.016 pCi/g k0.072 (2sigma) error. The new LCS was 
counted for less than the nominal 200 minute count time; however, the RDL was 
achieved despite the shorter count times. 

2.2 Thorium 228/230!232 Analyses 
The new X S  and reagent blank are shown in the Method Summary with sample 
prep group 2781-016A, because no sample were associated with these QC 
samples, the DVD repon would not have reported values. The original report 
had a result for the reagent blank that was underline. The value reported was 
underlined because the result was greater than the Blank's MDA; however, the 
RDL was aciueved. The MDA for the new LCS and blank are both below the 
RDL. 

Thenno Analytical 



T m c h m o n d  
Report N4-12-026-6103 Rockwell International Corp. 
Sample Delivery Group 6103(rev) Contract R44PJZ9403404.4 

Case Narrative April 21, 1995 

2.3 Plutonium 238, 239i240 Analyses 
Sample A4CM-94-0005 was used for the re-analysis of a new LCS and reagent 
blank in sample prep group 2781-060. No problems are associated with this 
group. The differences noticed between the original and the reanalyzed data are 
as follows: the LCS was underlined because the MDA was greater than the RDL. 
Tbis is not normally a problem because the activity of the LCS is significantfy 
greater than the MDA. No other differences could be found. 

T h e m  Analytical 



T M A / R I C H M O N D  
REPORTING GROUP 6103 

T A B L E  O F  C O N T E N T S  

Sample Summaries 1 

SDG 6103 
Contact Leah G. Guerrero 

I Prep Batch Summary 3 

Client Rocketdvne 
Contract R44PJZ94034044 

Work Summary 4 

Method Blanks 8 

Lab Control Samples 11 

Duplicates 14 

Data Sheets 16 

Method Summaries 37 

End of Section 48 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 

I Version 3.06 
Report date 04/21/95 



SAMPLE SUMMARY 
Client Rocke the  

Contract R44PJ294034044 i 

A4M-94-0001 SSFA AREA 4 SOIL N412026-01 11/27/94 

A4M-94-00112 SSFR AREA 4 M I L  N412026-02 11/17/94 

MM-94-0003 SSFA ARER 4 SOIL N412026-03 11/18/94 

A4M-94-0004 SSPA ARER 4 SOIL N412026-04 11/18/94 

A4M-94-0005 SSFA AREA 4 SOIL N412026-05 11/18/94 

MM-94-0006 SSFA AREA 4 SOIL ~412026-06 ~ r / ~ a l s n  

MM-94-0007 SSFA AI(ER 4 SOIL N412026-07 11/21/94 

A4M-94-0008 SSFA AREA 4 SOIL N412026-08 11/21/94 

A4M-94-0009 SSFA AREA 4 SOIL N412026-09 11/21/94 

A4M-94-0010 SSFA ARER 4 SOIL N412026-10 11/22/94 

A4M-94-0011 SSfA RREA 4 SOIL N412026-11 11/22/94 

Metbod Blank SOIL N412026-13 

M e w  Blank SOIL N412026-16 

Xethod Blank SOIL N412026-17 

Lab Contml Sample SOIL ~412026-12 

Lab Control Sample SOIL N412026-15 

Ipb Control Sample SOIL N412026-18 

Duplicate (N412026-01) SSPA ARWI 4 SOIL N412026-14 11/17/94 



QC SUMMARY 
Client W e t  

Contract R44Pa94034044 

aGUN OF i SMeZ W I S  DAYS SINCE LAB DEPAR- 

WBA~(H crmwx ax= sxem ID HOIST mmvs m x m ~  RECEIVED CQLL SM~Z ID SM~LE m 

6103 Hethod Blank SOIL N412026-13 6103-013 

Hethod Blank SOIL N412026-16 6103-016 

Hethcd Blank SOIL N412026-17 6103-017 

Lah Control S q l e  SOIL N4UO26-12 6103-012 

Lab Control Sample SOIL N412026-15 6103-015 

L a b  Control Sample SOIL N412026-18 6103-018 

A4M-94-0003 SOIL 7.0 12/09/94 21 N412026-03 6103-003 

A4M-94-0004 SOIL 7.0 12/09/94 21 N412026-04 6103-004 

A4M-94-0007 SOIL 7.0 12/09/94 18 N412026-07 6103-007 

A4M-94-0006 SOIL 8.7 12/09/94 21 N412026-06 6103-006 

A4M-94-0008 SOIL 9.2 12/09/94 18 N412026-08 6103-008 

A4W-94-0005 SOIL 9.3 12/09/94 21 N412026-05 6103-005 

A4M-94-0009 SOIL 10.2 12/09/94 18 N412026-09 6103-009 

A4M-94-0001 SOIL 10.5 12/09/94 22 N412026-01 6103-001 

hlplicate (N412026-011 SOIL 10.5 12/09/94 22 N412026-14 6103-014 

A4CU-94-0011 SOIL 10.6 12/09/94 17 N412026-11 6103-011 

A4M-94-0002 SOIL 10.8 12/09/94 22 N412026-02 6103-002 

A4M-94-0010 SOIL 11.1 12/09/94 17 N412026-10 6103-010 

2 S x a A x Y  

Page 1 

SCEWhRY DATA SEffIOH 

Page 2 



TMA/RICHMOND 
REfUP.Tm GROUP 6103 

4Xi 6103 

PREP BATCH SUHMARY 
Client Rocketdvne 

Contract R64WZ9403+044 

PREPARATION gRRDR P m -  ANar'YZm QUALX- 

TEST I(AII(M nemc~  am 20 * aim xws RE BWWX ICS WP/ORIG E(S/ORIG PIERS 

Upha Spe=mscoPY 
PU SOIL Plutonium, lsotopic in Soil 2781-016 5.0 6 1 1 1/0 

2181-0168 5.0 4 1 1 011 

2781-060 5.0 1 1 1  

'In SOIL Thorium. lsotopic in Soil 2781-016 5.0 10 1 1 1/0 

2781-0161 5.0 1 2 2 0/1 

U SOIL Uranium, Isotopic in Soil 2781-016 5.0 11 1 1 1/1 

Beta Countins 

SR SOIL Strontium, Total in Soil 2781-016 10.0 10 1 1 1/1 X 

2781-060 10.0 1 1 1  

Gammil SPectrosropY 
GAM SOIL Ga- Scan 2781-016 15.0 11 1 1 1/1 

Liwid Scintillation 

H , SOIL Tritium-Soil 2781-016 10.0 11 1 1 111 

? 

': ,.,Licates and Harrix Spikes are those vith original IClienci sample in this Sampbe Delivery Group. 

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample. 

BRTM SUS4U3Y 

page. 1 

-Y DATA SECTION 

Page 3 

Lab id P A W  

Protocol ROCKETDWS 

versim V e r  1.0 

70;- DV3-PBS 

VeTsroir 3 . 6 5  

Report dace 04/21/95 



SDG 6103 

=tact Leah G. Ovemem WORK SUEdMARY I Client Rdetdvne 

Contract R44PJZ94034044 ! 

A4M-94-0001 N412026-01 6103-001 GAM 01/19/95 01/27/95 LOG Gamma Scan 

SSFA AREA 4 SOIL 11/17/94 6103-001 H 01/05/95 01/15/95 LOG Tritium-Soil 

12/09/94 6103-001 PU A1 01/19/95 01/23/95 LOG Plutonium, Isotopic in Soil 

6103-001 SR 01/13/95 01/23/95 LOG Strontium, Total in Soil 

6103-001 TH h l  01/16/95 01/23/95 LOG Thorium. Isotopic in Soil 

6103-001 U 01/12/95 01/15/95 LOG Uranium. l~otopic in Soil 

A4M-94-0002 N412026-02 6103-002 WUI 

SSFA AR€A 4 SOIL 11/17/94 6103-002 1I 

12/09/94 6103-002 PU 

6103-002 SR 

6103-002 TH 

6103-002 U 

01/19/95 01/27/95 LOG De- Scan 

01/05/95 01/15/95 LGG hizium-Soil 

01/10/95 01/13/95 LGG Plutonium. Isotopic in Soil 

01/13/95 01/23/95 LOG Strontium, Total in Soil 

01/12/95 01/17/95 LOG Thorium. Isotopic in Soil 

01/12/95 01/15/95 LOG Uranium. Isatopic in Soil 

A4M-94-0003 N412026-03 6103-003 GAM 01/19/95 01/27/95 LOG G a m  Scan 

SSFA AREA 4 SOIL 11/18/94 6103-003 H 01/05/95 01/15/95 LOG Tritium-Soil 

12/09/94 6103-003 PU a1 01/19/95 01/23/95 LOG Plutonium, Isotopic in Soil 

6103-003 SR 01/13/95 01/23/95 LGG Strontium. ~otal in soil 

6103-003 TH 01/12/95 01/17/95 852 Thorium. 1so~opic in Soil 

6103-003 u 01/12/95 01/15/95 XG uranium, xsotopic in Soil 

A4U-I-94-0004 N412026-04 6103-004 Vu*l 01/20/95 01/27/95 i*iG G a m  Scan 

SSFA AREA 4 SOIL 11/18/94 6103-004 H 01/05/95 01/15/95 LOG Tritium-Soil 

12/09/94 6103-004 PU h l  01/19/95 01/23/95 ICjG Plutonium. Isotopic in Soil 

6103-004 SR 01/13/95 01/23/95 LGG Sfroniium. ~otal in Soil 

6103-004 TH 01/12/95 01/11/95 XG Thorium. Isotopic in Soil 

6103-004 U 01/12/95 01/15/95 LGG Uranium, Isotopic in Soil 

A4CM-94-000s N412026-05 6103-005 GAM 01/20/95 01/27/95 ICjG Gamma Scan 

SSFh AREA 4 SOIL 11/18/94 6103-005 ti 01/05/95 01/15/95 LGG Tri~ium-Soil 

12/09/94 6103-005 PU A1 03/23/95 02/21/95 IEP Plutonium. Isotopx in Soil 

6103-005 SR 31/13/95 01/23/95 LGG S~ranfiua. Total in Soil 

6103-005 TB 01/12/95 01/17/95 ICjG Thorium. Isoroprc in So11 

6103-005 3 01/12/95 01 /15 /91  -LGG U r a n l m .  Isotopic ;n 5011 

ax Sm%4ARY 
Pape 1 

SUMUARY DATA SECIION 

Page 4 



WORK SUMMARY, cont. 
Client Rwketdvne 

CMtract R44ATZ94034044 

?AM-94-0006 N412026-06 6103-006 GAM 01120195 01/27/95 100 

SSEA AREA 4 SOIL 11/18/94 6103-006 H 01/05/95 01/15/95 LOG 

12/09/94 6103-006 ED 01/13/95 01/17/95 LOG 

6103-006 SR 01/13/95 01/23/95 100 

6103-006 TH 01/12/95 01/17/95 100 

6103-006 0 01/12/95 01/15/95 100 

Gamma Scan 

Tritium-Soil 

Pluionium. Isotopi~ in Soil 

Stmntium. Total in Soil 

Thorium, Isotopic in Soil 

Uranium, Isotopic in Soil 

Ma-94-0007 ~412026-07 6103-007 GRPI 01/20/95 01/27/95 100 Ga- Scan 

SSFA AREA 4 SOIL 11/21/94 6103-007 H 01/05/95 01/15/95 100 hitium-Soil 

12/09/94 6103-007 PU Al 01/19/95 01/23/95 100 Plufonium, Isotopic in Soil 

6103-007 SII A2 03/22/95 04/21/95 IEP Strontium, Total in Soil 

6103-007 TH 01/12/95 01/17/95 LOG Thorium. Isotopic in Soil 

6103-007 U 01/12/95 01/15/95 LGG Uranium, Isotopic in Soil 

A4m-94-0008 

SSFA AREA 4 

N412026-08 6103-008 OVI 01/20/95 01/27/95 LGG G a m  Scan 

SOIL 11/21/94 6103-008 W 01/05/95 01/15/95 LGG Tritium-Soil 

12/09/94 6103-008 PU 01/13/95 01/17/95 LGG Plutonium, Isotopic in Soil 

6103-008 SR 01/13/95 01/23/95 LGG Strontium, ~0ta.1 in Soil 

6103-008 TH 01/13/95 01/17/95 LGG Thorium, Isotopic in Soil 

6103408 U 01/12/95 01/15/95 LGG Uranium. Isotopic in Soil 

A4CM-94-0009 

SSFA AREA 4 

N412026-09 6103-009 GWi 

SOIL 11/21/94 6103-009 H 

12/09/94 6103-009 PU 

6103-009 SR 

6103-009 TH 

6103-009 U 

Oll2Ol9S 01/29/95 LGG Gammg Scan 

01/05/95 01/15/95 LGG Tritium-Soil 

01/13/95 01/17/95 LOG PluConium. ImtOpi~ in Soil 

01/13/95 01/23/95 LGG Strontium, Total in Soil 

01/13/95 01/17/95 LGG Thorium. Isozopic in Soil 

01/12/95 01/15/95 LGG Uranium, IsoLopic in Soil 

A4M-94-0010 N412026-10 6103-010 GAM 01/20/95 01/27/95 LGG Ganmfa Scan 

SSFR aRla 4 SOIL 11/22/94 6103-010 H 01/05/95 01/15/95 LGG Tritium-Soil 

12/09/94 6103-010 PU 01/13/35 01/11/95 LGO Plutonium, Isotopic in Soil 

6103-010 SR 01/13/95 01/23/95 LGG Strontium, Total in Soil 

6103-010 TH 01/13/95 01/17/95 LGG Thorium. Isotopic in Soil 

6103-010 U 01!12195 01/15!95 I,GG Uranium, Isotopic in Soil 



t 
ntact Leah G. merrero WORK SDMMARY, cont . Client Rockerdvne 

Contract R44PJZ94034044 

Ma-94-0011 W412026-11 6103-011 WU( 01/23/95 01/27/95 LGG Game Scan 

SSFA AREA 4 SOIL 11/22/94 6103-011 H 01/05/95 01/15/95 LGG Tritium-Soil 

12/09/94 6103-011 PD 01/13/95 01/17/95 LGG Plutonium. Isotopic in Soil 

6103-011 SR 01/13/95 01/23/95 LGG Strontium. Total in Soil 

6103-011 TH 01/13/95 01/17/95 LGG Thorium, Isotopic in Soil 

6103-011 U 01/12/95 01/15/95 LGG Uranium. Isotopic in Sail 

nethod Blank N412026-13 6103-013 OAM 

SOIL 6103-013 H 

6103-013 PU 

6103-013 SR 

6103-013 TH 

6103-013 0 

01/23/95 01/27/95 LGG Ga- Scan 

01/05/95 01/15/95 LGG Tritium-Soil 

01/13/95 01/17/95 LGG Plutonium, Isotopic in Soil 

01/13/95 01/23/95 LGG Stmntim. Total in Soil 

01/13/95 01/17/95 LGG Thorium. Isotopic in Soil 

01/12/95 01/23/95 LGG Uranilim. Isotopic in Soil 

Method Blank N412026-16 6103-016 PU 01/19/95 01/23/95 LGG Plutonium, ISOCOP~C in Soil 

SOIL 6103-016 TH 01/19/95 01/23/95 LGG Thorium. Isotopic in soil 

Method Blank N412026-17 6103-017 PU 03/23/95 04/21/95 IEP Plutonium. Isoropic in Soil 

SOIL 6103-017 SR 03/22/95 04/21/95 IEP Strontium, Total in Soil , .  , 
,. . .~  6103-017 Tfl 03/24/95 Thorium, Isotopic in Soil 

Lab Control Sample N412026-12 6103-012 WIM 01/23/95 01/27/95 LGG Ga- Scan 

SOIL 6103-012 H 01/05/95 01/15/95 LGG Tritium-Soil 

6103-012 PU 01/13/95 01/17/95 LGG Plutonium. Isotopic in Soil 

6103-012 SR 01/13/95 01/23/95 LGG Stronfium, Total in Soil 

6103-012 TH 01/13/95 01/17/95 LGG Thorium. Isotopic in Soil 

6103-012 U 01/14/95 01/17/95 LOG Uranium. Isompic in Soil 

Lab Control Sample N412026-15 6103-015 PU 01/13/95 01/23/95 LGG Plutoiiium, Isotopic in Soil 

SOIL 6103-015 ~ f l  01/18/95 01/23/95 LGG Thorim. Isotopic in soil 

Lab Contml Sample N412026-18 6103-018 PU 03/23/95 04/21/95 IEP Plutonium, Isotopic in Soil 

SOIL 6103-016 SR 03/22/95 04/21/95 IS? Strontium. Torai in Soil 

6103-018 Tti 03/23/95 Thorium. Isotopic in Soil 

RK SutmmY 
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Lab id mu4 

Prrifocol ROCKSTDYNE 
I 
i 

ver510n ver 1. C ' 

I i 
Form DVD-CVIS j 

version 3.05 

j Repor: dare O4/2ii95 1 i 



hrplicate (N412026-Oil N412026-14 6103-014 GAM 

SSPA AREA 4 SOIL 11/17/94 6103-014 H 

12/09/94 6103-014 PU 

6103-014 SR 

6103-014 TH 

6103-014 U 

01/23/95 01/27/95 LGG G a m  Scan 

01/05/95 01/15/95 X i %  Tritiirm-Soil 

01/13/95 01/17/95 LGG Plu:onium, Isotopic ir.Soil 

01/13/95 01/23/95 LGG Strontium, Total in Soil 

01/13/95 01/29/95 LGG Thorium. Isotopic in Soil 

01/14/95 01/17/95 LGG Uranium, ISOtopic in Soil 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SASm b5IsOD RwxmNcE CLIENT IDRE RE BLANK ICS JXJP SPIKE 

GAN G e m  Scan 1: 1 1 1  

H Tritium-Soil EPA 906.0; ASTM 2476-81. 11 1 1 1  

PU Plutoniwn, Isotopic in Soil W L  3OO/PU-02 11 3 3 1 

SR Stxontium. Total in Soil W L  300/SR-01.-02 11 2 2 1  

? Thorium, Isotopic in Soil 11 3 3 1 

Uranium, Isotopic in Soil W L  300/U-04 11 1 1  1 

mAIS 66 11 11 6 

Page 4 

SEXmRY DATA SECTION 

Page 7 



TMA/RICHMOND 
REPORTILK: GROUP 6103 

N4I2026-13 nethod Blank 

M ETHOD BLANK 

SDO 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-13 Client sample id Method Blank 
Dept sample id 6103-013 Haterial/Matrix SOIL 

RESULT 2s ERR W A  RDL QUALI - 
AWnmTE Cns li0 pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
GAMMA SCAN ANALYTES 
. . :assium 40 

.:: .romiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Thorium 232 

G AM 

GAM 
GAM 
CAM 
GAM 
G AM 
GAM 
GAM 
G AM 
GAM 
GAM 
G AM 
G AM 

U G AM 
U G AM 
U GAM 
U GAM 
U GRul 

ETHOD B W  
Page 1 

SUMWARY DATA SIfffION 

Page 8 

Lab 16 TMAN 
Protocol ROCKETDYNE 
VerSLon Ver 1.0 

Form DVD-DS 
Version 3.06 

Report date 04/21/95 



T M A / R I C H M O N D  
REPORTING GROUP 6103 

N412026-16 Method Blank 

M E T H O D  B L A N K  

I SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

I Lab sample id N412026-16 Client sample id Method Blank 
Dept sample id 6103-016 Material/Matrix SOIL 

RBSULT 2lrERR MDA RDL QUALI - 
alaLm WNo p C i / g  (COUIiT) pCi/g p C i / s  PIERS TEST 

Thorium 230 14269-63-7 0 .030  0 . 1  TH 
Thorium 232 7740-29-1  0 .006  0 . 1  TH 
Plutonium 238 13981-16-3 0 .002  0 . 0 1  Pu 
Plutonium 239/240 10-12-8  0 . 0 0 1  0 . 0 1  PU 

.TROD BmNrs 
Page 2 

SUUMARY DATA SECTION 

Page 9 

Lab id TMFS 
Protocol ROCKZTDYNE 
Ver5:On Ver 1.0 

Form Dm-3s 
Version 3 05 

Report dace 04 / tL /95  



TMA/RICHMOND 
RFWRTXNG GROUP 6103 

M E T H O D  B L A N K  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-17 Client sample id Method Blank 
Dept sample id 6103-017 MateriaUMatrix SOIL 

CAS NO 

Thorium 230 14269-63-7 
Thorium 232 7740-29-1 
Plutonium 238 13981-16-3 

.mOD BUNKS 

Page 3 
SUMMARY DATA SECfION 

Page 10 

Lab id ?MAN 
Protoco: ROCKSTDYNS 
Versxon Ver 1.0 

Form DVD-DS 
Version 3.06 

Report dace 04/21/95 



TMA/RICIIMOND 
CgODP 6103 

LAB CONTROL SAIUIPLE 

6103 C l i en t  Roekctdvne 

Contact laah G. Ouerrem Contract  844PJZ94034044 

Lab sample i d  Nlil2026-12 C l i en t  sample i d  Lab Control Sample 

Depc sample i d  6103-012 Mater ia l /Natr ix  SOIL 

R S S ~ T  Z ~ E R R  WA RDL ( I ~ ~ L I -  ADDH) 2 s -  m C   PROTOCOL 

AXAL-~E Pcilg ICOUsP) S i l g  pCi& PIER5 T&ST pCilg Wilg a (TuTAr.1 LIMITS 

h i t i u m  

Strontium 90 

Ttmriun) 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

Plutonium 239/240 

GAma S W  rn&rl'Es 
, .: assium 40 

. : , :hiun 51  

Manganese 54 

Cobalt 58 

Iron 59 

Cobalt 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

Pluthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

Buropium 152 

Europium 154 

EuZ0p:un 155 

Radium 226 

Tkoriurn 232 

m O L  SWLES 

Page I 

SVW7AP.Y LZiTA SECTION 

Page 11 

Protocol ROCKETDYNE 

Report d a t e  04/21/95 



TMA/RICHMOND 
6103 

LAB CONTROL SAMPLE 

SDG 6103 Client Rocketdvne 

Contact Leah G. Ouerrero Contract R44PJ294034044 

Lab aaaqile id R411026-15 Client sample id Lab Conrml Sawle 

h p t  sample id 6103-015 wcerial/wtrix SOIL 

1 r n 0 L  SXMPL8s 

Page 2 

-Y DATA SECITON 

Page 12 



TMA/RI CHMOND 
m T t X G  BMDP 6103 

LAB CONTROL SAMPLE 

1 Sf f i  6103 

Contact Laah G. Ouemro 

Client Rwkatdvne 

Contract R44PJZ94034044 

lab sample id N412026-18 Client sample id Lab Control Sanale 

Dcpt saqle id 6103-018 Material/Hatrix 

T 20 ERR MDR RDL WALT- 

Thorium 230 

Thorium 232 

Plutonium 238 

Plutonium 239/240 

L ,moL SAMPLES 

Page 3 

SmswRY DATA SECPION 

Page 13 



DUPLICATE 

SKi 6103 Client Rocketdrne 

Contact Leah G. Guenero Cancraet R44PZZ94034044 

MIPLIfATE ORIGWAL 

Lab sample i d  23412026-14 Lab sample i d  11412026-01 client sample i d  A4M-94-0001 

Dept sample i d  6103-014 Depc sample i d  6103-001 Lccation/Matrix SSFA liEW 4 SOIL 

Received 12/09/94 Collected l l / n / 9 4  

* maiscure 10 .5  % m ~ i ~ f u r e  10.5 Chain of custody i d  

Tritium 

Stmncium 90 

Thorium 230 

Thorium 232 

Uranium 233/234 

Uranium 235 

Uranium 238 

Plutonium 238 

mium 239/240 

c.. ... a SCAN mms 
Potassium 40 

Ch-Mhiun 51 

Manganese 54 

Cobalt 58 

Iron 59 

Cobalc 60 

Zinc 65 

Niobium 94 

Ruthenium 103 

RuChenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Cerium 144 

mropium 152 

3umpiiim 154 

luropium 155 

adium 226 

LlPLIUITes 

Page 1 

Sl#WW'.Y DATA SECE'ION 

Page 14 

Lab ;d FA% 
I 
I 

T C O ~ O C O ~  ROCXGTDYNZ i 
: ,-.sion ev ver I c I 

i 
'Oi?. DVD-DCP i 

Version 3 . 3 6  i r 
Repori date 04/21/95 



DUPLICATE, cont. 

SDD 6103 Client Rockerdvne 

Caniact bab G. Gucrrem Contract R44P5294034044 

DUPLICATB ORIGINaL 

Lab sample i d  N412026-14 Lab sample i d  N41207.6-01 Client sample i d  A4W-94-0001 

oept sample i d  6103-014 Dept sample i d  6103-001 Lacation/rratrix SSFA AREA 4 SOIL 

Received 12/09/94 Collecred 11/17/94 

'i moisture 10.5 i mistwe 10.5  Chain of custody i d  

I Thorium 232 0.18 0.23 48 

illPL1CArn 

Page 2 

S-Y DATA SECTION 

Page 15 



TMA/RICHMOND 
BKW- GROUP 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-01 Client sample id A4CM-94-0001 
Dept sample id 6103-001 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 
% moisture 10.5 Chain of custody id 

~ - - ~- ~~~~p 

RESULT 2'7- MDA RDL QWALI - 
AIVAI.YTE Cn.9 NO pCi/g (COOIPT) pCi/g pCi/g FIERS TEST 

Tritium 0.072 0.5 H 
Strontium 90 10098-97-2 0.10 0.5 SR 

Thorium 230 14269-63-7 0.13 0.1 TH 
Thorium 232 7740-29-1 0.13 0.1 TH 
Uranium 233/234 11-08-5 0.072 0.01 U 
Uranium 235 14117-96-1 0.019 0.01 U 
Uranium 238 7440-61-1 0.073 0.01 U 

utonium 238 13981-16-3 0.009 0.01 PU 
tonium 2391240 10-12-8 0.004 0.01 PU 
MA SCAN ANALYTES 

Potassium 40 0.93 GAM 

Chromiun 51 GAM 

Manganese 54 GAM 
Cobalt 58 GAM 
Iron 59 GRM 

Cobalt 60 GAM 
Zinc 65 GAM 
Niobium 94 G AM 

Ruthenium 103 G AM 

Ruthenium 106 G AM 
Tin 113 G AM 
Cesium 134 GAM 

Cesium 137 0.02 G AM 

Cerium 144 GAM 

Europium 152 GAM 

Europium 154 GAM 

Europium 155 GAM 

Radium 226 0.11 GAM 

SATA SHEETS 
?age : 

SUMMARY DATA SECTION 
Page 16 

l 4  Lab ld TMAN 
Protocol ROCKETDYNE 
Verslon Ver 1 0 

i Form DVD-DS 
Vers+on 3 06 

Report date 04/21/95 



T M A / R I C H M O N D  
REWRTING GROUP 6103 

D A T A  S H E E T ,  c o n t  

SDO 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44P.TZ94034044 

Lab sample id N412026-01 Client sample id A4CH-34-0001 
Depc sample id 6103-001 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 
i moisture 10.5 Chain of custody id 

RESlJLT 2uERR MDA RDL QUALI- 
-YTg ClLS No pCi/g (corn) pci/g pCi/g PIERS TEST 

Thorlum 232 0.23 G AM 

iATA SEF32TS 

Page 2 
SUMWARY MTA SEffION 

Page 17 

Lab id Thk? 

Protocol ROCKETDYNE 
Version Vtr 1 0 

Form 0-JD-DS 

Version 3 06 
Report date 04/21/35 



T M A / R I C H M O N D  
REWRTIRG GROUP 6103 

N412026-02 A4CU-94-0002 

D A T A  S H E E T  

I SM: 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-02 Client sample id A4CM-94-0002 
Dept sample id 6103-002 LocationIMatrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/17/94 
'i moisture 10.8 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 2331234 
Uranium 235 
Uranium 238 
Plutonium 238 

tonium 239/240 
..' 'MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Rurhenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Suropium 155 
Radium 226 

GAM 
G AM 
G AM 
GAM 
GAM 
G AM 
G AM 
GAM 
GAM 

U GAM 

U GAM 
U GAM 

G AM 
U GYM 

U G m  

U CAM 
U G At4 

CAM 

r Lab ld TMAN 

ATA SHEFPS 
Page 3 

S W Y  DATA SECTION 
Page 18 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-05 

Vers~on 3 . 0 6  

Report date 04/21/95 I 



TMA/RICHMOND 
REPORTING GROUP 6103 

DATA SHEET, cont 

SDO 6103  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-02 Client sample id a4W-94-0002 
Dept sample id 6103-002 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94  Collected 11/17/94 
% moisture 1 0 . 8  Chain of custody id 

RESULT 2U ERR 

jaTa S~EETS 
Page 4 

SUUWARY uaTa S K ~ I O N  

Page 19 

Lab id TMAN 

Protocol ROCKEmYN3 
Version Ver 1.0 

form DVLI-DS 

Version 3.06 
Reoort date 04/21/95 



T M A / R I C H M O N D  
RKR7RTIHG GROUP 6103 

D A T A  S H E E T  

-- 

SDO 6103 Client Rocketdyne 
Contact Leah G .  Guerrero Contract R44PJZ94034044 

Lab sample id N412026-03 Client sample id A4CM-94-0003 
Dept sample id 6103-003 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
t moisture 7.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
uranium 233/234 
Urmium 235 
Uranium 238 
Plutonium 238 

Zonium 239/240 
... &A SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium LO3 
Ruthenium 106 
Tin 113 
cesium 134 
cesium 137 
:erium 144 
Europium 152 
Suropium 154 
%ropium 155 
7adium 226 

H 
SR 
TX 

TH 
U 
U 
U 
PU 
PU 

G AM 

GAM 
G AM 

G AM 

G AM 

GAM 

G AM 

GAM 

GAM 

GAM 

G AM 

ti G AM 
G AM 

U GAM 
b G AM 
U GAM 

G AM 
G AM 

ATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 10 

1 Lab id ?'MAN I 
I Protocal ROCKETDYNE 

Version Ver 1.0 
Form DVD-DS 

Version 3.06 
Report date 06/21/95 



T M A / R I C H M O N D  
REWRTING GROUP 6103 

tJ412026-03 A4a-94-0003 

D A T A  S H E E T ,  cant 

SMj 6103 Client RocketdVne 

Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-03 Client sample id A4W-94-0003 

Dept sample id 6103-003 Locacion/Matrix SSPA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
t moisture 7.0 Chain of custody id 

T 2a EBR 
Ci/g PIERS TEST 

Thorium 232 

JATA SHEETS 
Page 5 

SO%NAF.Y DATA SECTION 
Page 21 

Lab id TMAN 
Protocol ROCKETDYNZ 

Version V e r  1.0 
P o r n  D m - D S  

Verslon 3.06 
Report date 04/21/95 



T M A / R I C H M O N D  
RBPORTING GROUP 6103 

N4l2026-04 A4m-94-0004 

D A T A  S H E E T  

SDG 6103 Client Rocketdyne 
Contact Leah G. Guerrero contract ~44~5294034044 

Lab sample id N412026-04 Client sample id A4CVI-94-0004 
Dept sample id 6103-004 Location/Matrix SSPA AREA 4 SOIL 

Received 12/09/94 collected 11/18/94 
r moisture 7.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Rlutonium 238 
3tonium 239/240 ,.. 

SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Yiobium 94 
Xuthenium 103 
iuthenium 106 
fin 113 
:esium 134 

3esium 137 
lerium 144 
3uropium 152 
luropium 154 
%uropium i55 
cadium 226 

RESULT 2U ERR KOA RDL Q W I -  
CAS NO pCi/g (COUBT) pCi/g pCi/g PIERS TEST 

0.072 0.5 H 
10098-97-2 0.053 0.5 SR 
14269-63-7 0.16 0.1 TX 
7740-29-1 0.18 0.1 TH 
11-08-5 0.086 0.01 U 
14117-96-1 0.018 0.01 U 
7440-61-1 0.087 0.01 U 
13981-16-3 0.004 0.01 PU 
10-12-8 0.004 0.01 PU 

1.2 G AM 
GAM 
GAM 
G AM 
GAM 
G AM 
GAM 
G AM 
GAM 
G AM 
GAM 
GAM 

0.043 0.02 GAM 

GRM 
GAM 
GAM 
G AM 

0.13 GhM 

iATA SHFXT.5 
Page 7 

SUMUARY DATA SECTION 
Page 22 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

lorm DVD-DS 
Version 3.06 

Report date 04/21/95 



TNA/RICHMOND 
RBPORTIliG GaWP 6103 

D A T A  SHEET, C o n k  

SDG 6103 client Rocketdme 

Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-04 client sample id A4CM-94-0004 

Dept sample id 6103-004 ~cation/Matrix SSPA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 

% moisture 7.0 Chain of custody id 

JATA SHEETS 

Page 8 
SWMARY DATA SECTION 

Page 23 

Lab id TMAN 
protocol RCCKETDYNE 
Version Ver I. 0 

Form DVD-CS 
Version 3.06 



T M A / R I C H M O N D  
RBWRTIXG GROUP 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero contract R44PJZ94034044 

Lab sample id N412026-05 Client sample id A4CM-94-0005 
Dept sample id 6103-005 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
% moisture 9.3 Chain of custody id 

RESULT 2U ERR MOA RDL QDAI.1 - 
CAS NO p C i / g  (COUNT) p C i / g  pCi/g FIERS TEST 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
."'utonium 238 

. , tonium 239/240 
, . 
%-MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
Cerium L44 
Europium 152 
Europium 154 
Europium 155 
Radium 226 

0.5 H 
0.5 SR 
0.1 TH 
0.1 TH 
0.01 U 
0.01 U 
0.01 U 
0.01 PU 
0.01 PU 

G AM 
GAM 
G AM 
GAM 
GAM 
G AM 
G AM 
GAM 
GAM 
GAM 
GAM 

U G AM 
0.02 GAM 

U GAM 
U GAM 

u GAM 
U GAM 

GAM 

AATA SIIEETS 
Page 9 

S0UMAF.Y DATA SEcfIOB 
Page 24 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form D M - D S  

Version 3.06 



T M A / R I C H M O N D  
RXPORTIBG GROUP 6103 

D A T A  S H E E T ,  coat 

SDG 6 1 0 3  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N 4 1 2 0 2 6 - 0 5  Client sample id A4CM-94-0005 
Dept sample id 6 1 0 3 - 0 0 5  Location/Matrix SSFA AREA 4 SOIL 

Received 1 2 / 0 9 / 9 4  collected 1 1 / 1 8 / 9 4  
3 moisture 9 . 3  Chain of custody id 

T 2uKRR lIDA RDL WALI-  
-YTE CASm pCi/g (COUNT) pCi/g pCi/g PIERS TESf 

Thorlum 2 3 2  0 . 3 2  GAM 

JATA SREEXS 
Page 1 0  

SUHl4AEY DATA SECTION 
Page 25 

lab id TMAN 
Protocol ROCKETDYNE 
'Jerslon Ver 1.0 

Form DVD-DS 
VerSlOn 3 . 0 6  

Repori date 04/21/95 



TMA/RICHMOND 
REPOR- GROUP 6103 

D A T A  S H E E T  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-06 Client sample id A4m-94-0006 
Dept sample id 6103-006 Mcation/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/18/94 
i- moisture 8.7 Chain of custody id 

XUWJLT 2U ERR lQlA RDL QUAI.1- 
ANALYTE CA5 SO pCi/g (COUNT) pCi/g pCi/3 PIERS l73S-r 

Tritium 0.071 0.5 H 
Strontium 90 10098-97-2 0.059 0.5 SR 
Thorium 230 14269-63-7 0.14 0.1 TH 

Thorium 232 7740-29-1 0.15 0.1 TH 
Uranium 233/234 11-08-5 0.073 0.01 u 
Uranium 235 14117-96-1 0.017 0.01 u 
Uranium 238 7440-61-1 0.078 0.01 U 

13981-16-3 0.003 0.01 PU 
onium 239/240 10-12-8 0.003 0.01 PU 
SCAN ANALYTES 

Potassium 40 1.2 GaM 
Chromiun 51 GaM 

Manganese 54 GAM 
Cobalt 58 GaM 
Iron 59 GaM 

Cobalt 60 GAM 
Zinc 65 G AM 

Niobium 94 GaM 
Ruthenium 103 G AM 
Ruthenium 106 GaM 
Tin 113 GaM 
Cesium 134 GaM 
Cesium 137 0. C2 GAM 
Cerium 144 0.3 Gal4 
Europium 152 0.1 Gal4 

Europium 154 0.07 GaM 

Europium 155 0.2 GaM 

Radium 226 0.11 GAN. 

JATA SHEETS 
Page 11 

SDWMARY DATA SECTION 
Page 26 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-DS 
VerSzOn 3.06 

Repor: date 04/21/35 



T M A / R I C H M O N D  
BBWRTING GROUP 6103 

X4l2026-06 A4m-34-0006 

D A T A  S H E E T ,  c o n t  

SDG 6 1 0 3  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N 4 1 2 0 2 6 - 0 6  Client sample id A4CM-94-0006 
Dept sample id 6 1 0 3 - 0 0 6  Location/Matrix SSFA AREA 4 SOIL 

Received 1 2 / 0 9 / 3 4  Collected 1 1 / 1 8 / 9 4  
I moisture 8.7 Chain of custody id 

ATA SR&TS 
Page 12 

SUMMARY DATA SECTION 

Page 27 

Lab id TMAN 

Protocol ROCiKETDYNE 
VerSlOn Ver 1.0 

Form D M - D S  

Version 3 06 

Report date 0412ii95 



T M A / R I C H M O N D  
RlBWRTfIiG GROUP 6103 

D A T A  S H E E T  

I SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-07 Client sample id A4W-94-0007 
Dept sample id 6103-007 Location/~atrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
I moisture 7.0 Chain of custody id 

Tritium 
Strontium 90 
Thorium 230 
Thorium 232 
uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
., . tonium 239/240 
,&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Yiobium 94 
Wthenium 103 
Zuthenium 106 
Pin 113 
'esium 134 
Zesium 137 
Zuropium 152 
?uropium 154 
3uropium i55 
iadiun; 226  

'horiurn 2 3 2  

H 
SR 
TH 
TH 
U 
U 
U 
PU 
PU 

GAM 
GAM 
G AM 
G AM 
G AM 
GAM 
G AM 
GAM 
GAM 
G AM 
G AM 
GAM 
GAM 
GAM 

U GAFI 
U GAM 

GAM 
Gknl 

JATA SHEETS 
Page 13 

SUSMhRY UATA SECXION 
Page 2 8  

Lab ld TMAN 
Proto~ol ROCKETDYNE 
Version Ver I 0 

Form DM-DS 
Verslon 3 06  

Report date 04/21/95 



T M A / R I C H M O N D  
RHWRTIlPO GROUP 6103 

D A T A  SIIEET 

- 

SDG 6103 Cllent Rocketdvne 
Contact Leah G .  Guerrero Contract R44PJ294034044 

Lab sample id N412026-08 Client sample id A4CM-94-0008 
Dept sample id 6103-008 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
i; moisture 9.2 Chain of custody id 

RESULT 2UER.R MDA RDL QUALI - 
AaaLyPg CAS NO pCi/g (COUIiTl pCi/g pCi/g PIERS TESl 

Tritium 

Strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 

tonium 239/240 
&&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
cobalt 58 
Iron 59 
"baalt 60 
Zinc 65 
Niobium 94 

tuthenium 103 
Zuthenium 106 
Pin 113 

:esium 134 
:esium 137 
2erium 144 
3uropium 152 
Europium 154 
Iuropium i55 
tadium 226 

H 

SR 
TH 
TH 
U 

U 

U 

PU 
PU 

G AM 

GAM 

G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

G AM 

GAM 

JATA SHEETS 
Page 14 

SOt%&lRY DATA SECTION 

Page 29 

Lab id TMAN 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DM-DS 
Version 3.06 

Report date 04/21/95 



TIA/RICHWOND 
RBWRTISG GROUP 6103 

DATA SHEET, Coat 

SDG 6103 Client Rocketdme 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-08 Client sample id A4m-94-0008 
Dept sample id 6103-008 Location/Matrix SSPA AREA 4 SOIL 

Received 12/09/94 Collected 11/21/94 
% moiscure 9.2 Chain of custody id 

T 20 ERR I6DA RDL QUALI - 
CAS NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST 

Thorlum 232 1.6 0.30 GAM 

JATA SKEETS 
Page 15 

SUWlARY DATA SECPION 
Page 30 

Lab id TMAN 
Protocol ROCKETDYNE 
Versicn Ver 1.0 

Form DW-DS 
Version 3.06 

Report date 04/21/95 



T M A / R I C H M O N D  
BEWRTING GROUP 6103 

D A T A  SHEET 

SM: 6103 Client Rocketdvne 
Contact Leah G .  Guerrero Contract R448JZ94034044 

Lab sample id N412026-09 Client sample id A4CM-94-0009 

Dept Sample id 6103-009  Location/Matrix SSFA AREA 4 SOIL 
Received 12 /09 /94  Collected 11/21 /94  

O moisture 1 0 . 2  Chain of custody id 

RgSULT 2UEP.R W A  RDL PUAtI - 
CASND pCi/g ( C o r n )  pCi/g pCi/g PIERS TBSP 

Tritium 
Strontium 90 

Thorium 230 

Thorium 232 

Uranium 233/234  

Uranium 235 

Uranium 238 

Plutonium 238 

tonium 239/240  
, . 
--,<MA SCAN ANALYTES 
Potassium 40 

Chromiun 5 1  

Manganese 54 

Cobalt 5 8 

Iron 59 

Cobalt 60 

Zinc 65 
Niobium 94 

Ruthenium 103 

Ruthenium 106 

Tin 113 

Cesium 134 

Cesium 137 

Ceriwn 144 

Europium 152 

Europium 154 

E.uropium 155 

Radium 226 

0.076 0 .5  H 
10098-97-2  0.047 0.5 SR 

14269-63-7 0 .15  0 . 1  TH 
7 7 4 0 - 2 9 - 1  0.18 0 . 1  TH 
11-08-5  0 .066  0 .01  U 

14117 -96 -1  0.018 0 . 0 1  U 
7 4 4 0 - 6 1 - 1  0 .071  0 . 0 1  U 
13981-16-3 0 .005  0 . 0 1  PU 
10-12-8  0.003 0 .01  PU 

1 .2  G AM 

GAM 

GAM 

GAM 

GAM 

G AM 

GAM 

G AM 

G AM 

G AM 

GAM 

GIIM 

GAM 

G AM 

G AM 

ATA SHESTS 
Page 16 

SDHMARY DATA SECTION 

Page 31 

Lab id TMAN 
Protocol ROCKETDYWE 
Version Ver 1 . 0  

Fonn DVD-DS 
Version 3.06 

Report date 04 /21 /95  



T M A / R I C H M O N D  
RBWRTIXG G R W  6103 

N43.2026-09 A4a-94-0009 

D A T A  S H E E T ,  c o n t  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract 844PJZ94034044 

Lab sample id N412026-09 Client sample id A4CM-94-0009 
Dept sample id 6103-009 Location/Matrix SSFA AREA 4 SOIL 

Received 12 /09/94 Collected 11/21/94 
's moisture 10.2 Chain of custody id 

RESULT 2u ERR 

Page 17 
SO)(MARY DATA SECTION 

Page 32 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver :. 0 

Form W D - S S  

Verslon 3 . 0 6  

Report date 04/21/95 j 



T M A / R I C H M O N D  
RBWRTING GROUP 6 1 0 3  

H43.2026-10 A4CM-94-0010 

D A T A  S H E E T  

I SDD 6 1 0 3  Client Rocketdvne 
Contact Leah G. Guerrero contract R44PJZ94034044 

Lab sample id N412026-10 Client sample id A4CM-94-0010 

Dept sample id 6103-010  Location/Matrix SSFA AREA 4 SOIL 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 2 / 9 4  

% moisture 11.1 Chain of custody id 

T 201 ERR MDA RDL QWALI - 
AWALYTB CASrJO pCi/g ( 1  pCi/g pCi/g PIERS TEST 

Tritium 
Strontium 90 

Thorium 230  

Thorium 2 3 2  

Uranium 233/234  

Uranium 2 3 5  

Uranium 238  

Plutonium 238  

~tonium 2391240  

-*AMMA SCAN ANALYTES 
Potassium 40  

Chromiun 5 1  

Manganese 54 

Cobalt 58 
Iron 5 9  

Cobalt 6 0  

Zinc 6 5  

Niobium 94 

Ruthenium 1 0 3  

Ruthenium 1 0 6  

Tin 1 1 3  

Cesium 1 3 4  

Cesium 1 3 7  

Cerium 1 4 4  

Europium 1 5 2  

Europium 1 5 4  

Europium 1 5 5  

Radium 2 2 6  

0 . 5  H 
0 . 5  SR 
0 . 1  TH 

0 . 1  TX 

0 . 0 1  U 

0 . 0 1  U 

0 . 0 1  U 

0 . 0 1  PU 
0 . 0 1  PU 

G AM 

GAM 

GAM 

G AM 

GAM 

GAM 

G AM 

G AM 

GAM 

G AM 

GAM 

G AM 

0 . 0 2  GAM 

G AM 

GAM 

G AM 

G At4 

GAM 

DATA SBEETS 
Page 18 

SDM4hP.Y DATA SECPIOX 
Page 33 

Lab id TMAN 
Protocol ROCKETDYNE 
Version Ver 1 . 0  

Form Dm-DS 
Version 3.06 

Report date 0 4 / 2 1 / 9 5  



TMA/RICHWOND 
-Rl'IM GROUP 6103 

DATA SHEET, c o n t  

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJ294034044 

Lab sample id N412026-10 Client sample id A4a-94-0010 
Dept sample id 6103-010 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
I moisture 11.1 Chain of custody id 

RESULT 2s- MDA RDL QUnCI- 

-YrB CASliO ~ c i / g  (COUNT) p C i / g  p C i / g  PIERS TEST 

Thorrum 232 0.26 GAM 

*ATA SHEETS 

Page 1 9  

SUHMARY DATA SEffION 
Page 34 

Lab id TMAV 

Protocol ROCKETDYNE 
Version V e r  1 0 

Farm DVD-DS 
Vers:on 3.06 

R e p o r t  date 04  21 9 5  



T M A / R I C H M O N D  
RBKlWIliG GROUP 6103 

D A T A  S H E E T  

- - 

SDG 6103 Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412026-11 Client sample id A4CM-94-0011 
Dept sample id 6103-011 Location/Matrix SSFA AREA 4 SOIL 

Received 12/09/94 Collected 11/22/94 
t moisture 10.6 Chain of custody id 

Tritium 
strontium 90 
Thorium 230 
Thorium 232 
Uranium 233/234 
Uranium 235 
Uranium 238 
plutonium 238 

ttonium 239/240 
. . 
-.&MA SCAN ANALYTES 
Potassium 40 
Chromiun 51 
Manganese 54 
Cobalt 58 
Iron 59 
Cobalt 60 
Zinc 65 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
fin 113 
Zesium 134 
lesium 137 
L'erium 144 
3uropium 152 
3uropium 154 
?uropium 155 
ladium 226 

3ATA SFIEhrTS 
Page 20 

SUMBAXY DATA SBCfION 
Page 35 

i Lab id TMAN 
Protocol ROCKSTDYNE 
Version Ver 1.0 

Fonn DM-DS 

Version 3.06 
Report date 04/21/95 



T M A / R I C H M O N D  
REPORTING GROUP 6103 

H 4 1 2 0 2 6 - 1 1  A 4 a - 9 4 - O O l l  

D A T A  S H E E T ,  cant 

SDG 6 1 0 3  Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PSZ94034044 

Lab sample id N 4 1 2 0 2 6 - 1 1  Client sample id A4CM-94-0011 

Dept sample id 6 1 0 3 - 0 1 1  Location/Matrix SSFA AREA 4 SOIL 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 2 / 9 4  

% moisture 1 0 . 6  Chain of custody id 

,RTA SHEETS 

Page 21 
SUMUARY DATA SECTION 

Page 36  

Lab rd TMAN 
Prof ocol ROCKETDYNE 
Vers~on Ver 1 0 

Form m - D S  

.Jers~on 3 06 



METHOD SUMHARY 
PrLrmNnX, ISOTOPXC IN SOIL 

ALPRA sPBCiRosmpy 

RESULTS 
Ida RAW SW- Plutonium Plutonium 

~IXUT-D SASeW. ID TEif FIX PSAtXCEm 238 239f240 

Client Rockecdvne 

CantracE R44PJZ94034044 

Preparatim batch 2781. 

A4M-94-0002 

A4M-94-0006 

A4M-34-0008 

A4M-94-0009 

A4M-94-0010 

MM-94-0011 

BLK (PC ID-226261 

LCS (PC 10-226201 

Dvplicate fN412026-01) 

Prcp~ation batch 2781-016B 

A4M-94-0001 N412026-01 A1 6103-001 

A4M-94-0003 N412026-03 Al 6103-003 

A4M-94-0004 N412026-04 Al 6103-004 

A4M-94-0007 N412026-07 Al 6103-007 

N412026-16 

N412026-15 

N412026-05 Al 6103-005 

N412026-17 

LCS (PC ID-23527) N412026-18 

L*ominal values and limits fras method RDls <pCi/gl 0.01 0.01 

Page I 

SW&%ARX DATA SECPION 

Page 37 



Tesr m t r u  

tact Leah G. Guerrem 

TMA/RICHMOND 
RBPORllllO (iRam 6103 

METHOD SUMMARY -. ISXUPIC M MIL 

Z&Pm SPBCPRosmPY 

I client ~ocketdme 

Concracc R44PJZ94034044 1 

METHOD PERFORMANCE 
Ids RAW SUP- WRX t%Xs ALIQ PREP DIW- Y I E W  EFF CODNT FWfM DRIFT DAYS ANAL- 

CLIlE4T S?zUP~ TD - ID TESr FIX pCi/g g PAC TIMI 2. lain kev KeV HglD PREP- YZED DETECTDR 

R e p U a t i ~  batch 2781-016 2q prep error tebm* 2781 pg. 016 

A4M-94-0002 N412026-02 

A4M-94-0006 N412026-06 

A4M-94-0006 N412026-08 

A4M-94-0009 N4l.2026-09 

A4M-94-0010 N412026-10 

ACM-94-0011 N412026-11 

BLK IW ID-226261 N412026-13 

LCS IQC ID-226201 N412026-12 

inplicete (N412026-011 ~412026-14 

Prrp.ration batch 2781-0268 2s prep e-r 

A4CM-94-0001 N412026-01 63 01/19/95 01/19 SS-027 

Ma-94-0003 PI412016-03 62 01/19/95 01/19 SS-028 

A4M-94-0004 N412026-04 62 01/19/95 01/19 SS-043 

A4LM-94-0007 N412026-07 59 01/19/95 01/19 SS-030 

N412026-16 01/19/95 01/19 SS-044 

N412026-15 01/19/95 OLi19 SS-041 

tebook 2781 W. 

N412026-05 126 03/24/95 0I/23 SS-040 

N412026-17 03/23/95 03/23 SS-044 

IQC 1D=235271 N412026-18 03/22/95 03/23 SS-045 

Nominal values and limits f- method 0.01 3.00 20-105 SO0 100 180 

REFEREh'CE HRSL 30OlPU-02 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Dissolution, rev 0 

EP-940 Plilt~nivm Purification. r w  0 

EP-008 iieavy Elements Electroplating. rev 0 

D SDWW'RIES 

Page 2 

53-WW.Y DATA SECTION 

Page 38 

I 
AflERAGES t 2 SD MDA 0.0:. t 0 01 

YIELD 62 = 15 



TMA/RICHMOND 
GROUP 6103 

METHOD SUMMARY 
TEORIM,  PIC IN son 

A1SPU sPI%TROSaw 

RESULTS 
LAB RAW SF- - SM4PI.E ID ID TgST PIX - lhorium 228 Thorium 230 Thorium 232 

Client Rwkecdvne 

Cmtract R44BS294034044 

Prcpaation batch 2781-016 

A4M-94-0002 N412026-02 

A4W-94-0003 N412026-03 

A4M-94-0004 N412026-04 

A4M-94-0005 N412026-05 

A4M-94-0006 N412026-06 

A4W-94-0007 N412026-07 

A4W-94-0008 N412026-08 

A4M-94-0009 8412026-09 

A4M-94-0010 N412026-10 

A4M-94-0011 N412026-11 

BLK IW ID1226241 N412026-13 

LCS IQC ID-226181 N412026-12 

Duplicate lN412026-011 N412026-14 

Preparation batch 27814161 

N412026-01 A1 6103-001 1.0 

C ID-229381 N412026-16 6103-016 0.056.l 

N412026-17 6103-017 S J  

N412026-15 6103-015 0k 

Lab Control Sample N412026-18 6103-018 ok 

Noninal values aod limits from method RDLs ipCi/gl 0.1 0.1 0.1 

<OD S ~ I E S  

Page 3 

scmsiRY DATA SErnION 

Page 35 



Test M m t n x  SOII. 
SD3 6103 

aact Leah G Ouerrem 

METHOD SUMMARY 
lxoRxm, ISUmPIC IN SOIL 

AWE?. SPEfPaOSCOpY 

Client Rocket 

Contract R44PJZ94034044 

METHOD PERFORMANCE 
LAB RAW SOP- MAX UDA ALIQ PPEP DIU- YIIIID EFF CODNI' FWSM DRIFT DAYS ANAL- 

5m smeLE ID s.z.xe~s. m ~ e s r  FIX pcilg g PAC TICS s r min b v  xev - PREPARED YZED D E T E ~ R  

preparation batch 2781-016 20 prep ermr elrnce Lab w t  

A4M-94-0002 N412026-02 1.00 

A4M-94-0003 N412026-03 1.00 

A4M-94-0004 N412026-04 1.00 

A4M-94-0005 N412026-05 1.00 

A4M-94-0006 N412026-06 1.00 

A4W-94-0007 N412026-07 1.00 

A4M-94-0008 N412026-08 1.00 

A4M-94-0009 N412026-09 1.00 

A4M-94-0010 N412026-10 1.00 

A4M-94-0011 N412026-11 1.00 

BLK (PC ID-22624) N412026-13 1.00 

ICS (PC 10-22618) N412026-12 1.00 

Duplicate fN412026-01) N412026-14 1.00 

Prqaration batch 2781-016A 20 prep error 

N412026-01 Al 62 01/18/95 01/18 SS-040 

C 10-229381 N412026-16 01/18/95 01/19 51-032 

N412026-17 03/23/95 03/24 SS-018 

C ID-229361 N412026-15 01/18/95 01/18 SS-041 

lab Control Sample N412026-18 03/23/95 03/23 SS-020 

tbminal values and limits from method 0.1 1.00 20-105 500 180 

Data Entry and Document Preparation, rev 0 

Q.C. Preparation. rev 0 

Tracing. rev 0 

EP-008 Heavy Elements Electroplating, rev 0 

EP-060 Soil Preparation, rev 0 

EP-070 Soil Di~~~lution. rev 0 

EP-900 Thorium hlrificazion. rev 0 

AYEVUjES t 2 SD MDA 0.05 0.03 

FQK 18 M L E S  YIELD 68 t 16 



Test Mtrlx 1 S 6103 

'act Leah G. Guenero 

METHOD SUMMARY 
URANKM. XSOXIPTC IN SOIL - spEcTBDsmpx 

Client Rockecdvne 

Contract R44PJ294034044 

RESULTS 
IAB RAW SIX'- 1: 2: Uranium 3 : Uranium RgSm,T RFiTIOS It1 

CGXEWrWdemSD S A M P I a  xu TfSl FIX PkMcEm 2331234 235 238 1-3 20 2 3  20 
~~-p 

Prrparation batch 2781-016 

A4M-94-0001 N412026-01 

=PAM-94-0002 N412026-02 

A4M-94-0003 N412026-03 

A4M-94-0004 N412026-04 

A4M-94-0005 8412026-05 

A4M-94-0006 N412026-06 

APM-94-0007 N412026-07 

A4M-94-0008 N412026-08 

A4M-94-0009 N412026-09 

A4M-94-0010 N412026-10 

A4M-94-0011 N412026-11 

BLK (QC ID-226251 N412026-13 

LCS IQC ID-22619) N412026-12 ' 
Duplicate lN412026-011 N412026-14 

Rum (pCi/gl 0.01 0.01 0.01 100 4 

OD SWNAEIEs 

Page 5 

-Y DATA SECTION 

Page 41 

Prococol ROCKETDYhX 

veis10n v r i  1.0 
Form DVD-CNS ! 

version 3.56 I 
Repor; dace 04/21/95 



Client R o c k e t  

Contract R44PJZ94034044 

METHOD PERFORMANCE 
La8 RAW SOF- KM I(DA ALIQ DILU- YIELD EFF CORW F1W DRIFT DAYS ANAL- 

~ W L E X D  - I D  TEST PIX pCi/g g PAC TION i i. min keV KeV llELD PREP- YZED DmfXXOR 

PrrpKation hatch 2781 -016  2 0  prep error 

A4M-94-0001  N412026-01 

A4M-94-0002 N412026-02 

M M - 9 4 - 0 0 0 3  N412026-03 

A4M-94-0004 N412026-04 

A4M-94-0005 N412026-05 

AKW-94-0006 N412026-06 

A4M-94-0007 N412026-07 

M M - 9 4 - 0 0 0 8  N412026-08 

A4M-94-0009 N412026-09 

A4M-94-0010 N 5 U 0 2 6 - 1 0  

A4M-94-0011  N412026-11 

ELK (QC ID-22625) N412026-13 

ICS (pC I a 1 2 2 6 1 9 )  N412026-12 

hlplicate (N412026-01) N412026-14 

-1 ~ l u a s  and limits £mar method .. ., 0 .01  3 . 0 0  30-105 7 2 0  1 0 0  1 8 0  
, , - ,;: 

, ..'., . .. .. 

PROCEDURKS REFERENCB HASL 300/U-04 

EP-060 Soil Preparation. rev 0 

EP-070 Soil Di~solution. rev 0 

EP-910 UI'M~UIO Purification. rev 0 

EP-008 Heavy Elements Electroplating. rev 0 

30 S-IES 

Page 6 

S-Y DATA SECTI(XI 

Page 4 2  

A- 2 SD w n  0 . 0 2  t 0 . 0 2  

FOR 1 4  SAWLES Y I E W  6 5  t 1 7  

Prorocoi P.OCI3XfYNE 

! 
i 

versloz V r r  1 0 , 

I i 
Fern 3i9-~SE I 

Yersien 3 . 0 5  1 
/ icepox dace ^ri/11,95 ' I 



TMA/RICHMOND 
QXWP 6103 

Test & HatriX 

, ,,, 
METHOD S W A R Y  

.,tact ircah G. O v e n e m  ~ ~ m ,  TWAZ IN son 
BETA m u x i  

Client Rocketdvne 

CMtract R44PJZ94034044 I 

ReparatiOD hatch 2781 

A4M-94-0001 

A4M-94-0002 

A4W-94-0003 

AKU-94-0004 

A4W-94-0005 

MCN-94-0006 

MW-94-0008 

A4M-94-0009 

MW-94-0010 

A4W-94-0011 

ELK IQC ID-226231 

LCS IQC ID-226171 

hlplicate lN412026-01) 

Preparation hateh 2181-060 

N412026-07 A2 6103-007 

N412026-17 6103-017 

N412026-18 6103-018 

lloainal values and limits from methad RDLs lpCi/g) 0.5 

JD S ~ I E S  

Page 7 

SDIQlARY DATA SECTION 

?age 43 

Pr~tocol ROCKETDYNE 

VersioT Ver : 0 

Form DVD-3% 

i version 3.05 1 
Report dare 04 21 95 1 





Test a Hatrlx 
SDG 6103 

*tact Leah G Gutrrem 
L 

Client Rcrckatdvnt 

Contract Rh4P3294034044 

Preparation batch 2781-016 

Ma-94-0001 N412026-01 

A4M-94-0002 N412026-02 

A4M-94-0003 N412026-03 

A4M-94-0004 N412026-04 

A4M-94-0005 N412026-05 

A4M-94-0006 N412026-06 

A4M-94-0007 N412026-07 

A4Q1-94-0008 N412026-08 

A4M-94-0009 N412026-09 

N412026-10 

A4M-94-0011 N412026-11 

BLX (QC ID-226221 N412026-13 

LCS IQC ID-22616) N412026-12 

Duplzcate (~412026-01) ~412026-14 

Nominal values and limits f- rnerhad RDLs (pCi/gl 0.02 
- .. 
. , 

. .', 

JD sum4ARIliS 

Page 9 

SLWNARY DATA SECTION 

Page 45 

Bror0~01 ROCKETDYNE 

versmli var 1.5 

iorn WD-CYS 

version 1.56 I I / R e p r c .  date 04/21/95 j 



Test Matru SOIL 

tact Lcah G. Guerrero 
METHOD SUMMARY 

GAmm SCAN - SPBCSRClSCOPY 
Client Rocketdvne 

ConrraCt R44PJ294034044 

METHOD PERFORMANCE 
I&a RAM S f l P -  VDA A U Q  PBeP DIW- YIgfB EFF CWNT Rnin DPIFT nnYS ANAL- 

CLIENT SWPIa ID sAHpz.B ID TEST PiX pCi/g g PAC TI= * * taia kev KeV IiELD PRXPARED YZH) DHPECPOR 

Preparation batch 2781-016 2s prrp error 15.0 * Reference Lab Notehoo* 2781 pg. 016 

A4M-94-0001 N412026-01 63 01/19/95 01/19 JR,03,00 

MM-94-0002 N412026-02 63 01/19/95 01/19 JR.02.00 

A4M-94-0003 N412026-03 62 01/19/95 01/19 JR.Ol.00 

A4M-94-0004 N412026-04 63 01/20/95 01/20 JR.02.00 

A4M-94-0005 N412026-05 63 01/20/95 01/20 JR.01.00 

Ma-94-0006 N412026-06 63 01/20/9S 01/20 JR.03.00 

A4M-94-0007 N412026-07 60 01/20/95 01/20 JR.04.00 

A4M-94-0008 N412026-08 60 01/20/95 01/20 JR.01.00 

MM-94-0009 N412026-09 60 01/20/95 01/20 JR.02.00 

MM-94-0010 N412026-10 59 01/20/95 01/20 JR.03.00 

A4M-94-0011 N412026-11 62 01/23/95 01/23 JR.01.00 

BLX IQC ID=226221 N412026-13 01/23/95 01/23 JR.03.00 

LCS (QC 10-226161 N412026-12 01/23/95 01/23 JR.02.00 

hiplicate (N412026-01) N412026-14 67 01/23/95 01/23 JR.04.00 

Nominal values and limits fmm method 0.02 850 700 180 

PROCgDURES EP-060 Sail Preparation, rev 0 AVERAGES t 2 SD MIA 0.06 * 0.05 

EP-loo Ge(Li) Preparation for Environmental Samples. YIELD t 

rev 0 

OD SUIgUYlIES 

Page 10 

DATA SECTION 

Page 46 

Lab id TMRN 

P:ofocal ROCKETDYNZ 

version ver :.O 

i Form 3 V 3 - m S  

I Version 3 . 0 6  
! i neporc dare 06/21/91 



Teat &- HDt ru  

tact &ah G. Guerrem 

RESULTS 
IAB 

CLTENT Sm4PI.B In S A H P L E ~  

METHOD SUMMARY 
TuIlnlx-SOIL 

L I W m  scIKf1mON 

i Client Rocketdvne 

Contract R44R7294034044 

pn?pKation batch 2781-016 

A4M-94-0001 N412026-01 

A4M-94-0002 N412026-02 

A4M-94-0003 N412026-03 

A4M-94-0004 N412026-04 

Ma-94-0005 N412026-05 

A4M-94-0006 N412026-06 

A4M-94-0007 N412026-07 

Ma-94-0008 N412026-08 

MM-94-0009 01412026-09 

A4M-94-0010 N412026-10 

A4M-94-0011 N412026-11 

BLK IQC ID-226271 N412026-13 

I&? IQC ID-22621) N412026-12 

Duplicate (N412026-011 N412026-14 

Noounal values and l~rmts f- mathcd 8DLs (pCi/gl 0.5 - 

OD sm1Es  

Page 11 

W Y  D%TA SECTION 

Page 47 



METHOD SUMMARY 
TRrrl3x-SOIL 

LIQmn -1- 

I Client Rocketdvnc 

Contract R44PJ294034044 I 

~ -- - 

hceparaticm batch 2781-016 20 prep ermr 1 Refer- Lab Aotebook 2781 pg. 016 

AIM-94-0001 N412026-01 21.3 49 12/20/94 01/05 LSC-005 

MM-94-0002 N412026-02 21.5 49 12/20/94 OV05 LSC-005 

AAOI-$4-0003 N412026-03 21.0 48 12/20/94 01/05 LSC-005 

A4M-94-0004 N412026-04 20.6 48 12/20/94 01/05 LSC-005 

A4M-94-0005 N412026-05 20.8 48 12/20/94 01/05 LSC-005 

A4QI-94-0006 N412026-06 21.0 48 12/20/94 01/05 LSC-005 

A4M-94-0007 N912026-07 20.2 45 12/20/94 01/05 LSC-005. 

A4M-94-0008 N412026-08 20.7 45 12/20/94 01/05 LSC-005 

A4M-94-0009 N412026-09 21.0 45 12/20/94 01/05 LSC-005 

A4M-94-0010 N412026-10 20.8 44 12/20/94 01/05 LSC-005 

A4M-94-0011 N412026-11 20.2 44 12/20/94 01/05 LSC-005 

BLX IW ID-22627) N412026-13 20.0 12/20/94 01/05 LSC-005 

SLS (W ID-22621) N412026-12 20.0 12/20/94 01/05 LSC-005 

Duplicate (N412026-01) N412026-14 20.5 49 12/20/94 01/05 LSC-005 

Nominal Mlues and limits frm method 0.5 20.0 50 180 

PR- REFERENCE EPA 906.0; AS?M 2476-81 

EP-060 Soil Preparation, rw 0 

EP-070 Soil D1~~01litiOn. rev 0 

EP-211 Tritium in Solid Samples by Azeotropic 

Distillation, rev 0 

AWXAGES?~~SD MDA 0.1 t 0 

FOR 14 SAXPlL5 YlELD--,L.- I - 

an SUmimIES 

sage 12 

DATA SECTION 
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* 3%-BAR-95 TMA Corporation 6103- 7AZ Sr 
, 1&21:45 Beta G~unting Data A4CH-94-0007 / 

N412026 AUTOB V 2.06 U. 

LW Reviewed- 
Sr W 

Date @/% 
* 

A ( 
"ounter LBG 2 
Length of count 206. 9 Min. 
Gross counts = 152. 

Zero time 325.334 94 
Separation time 81.877 95 

0.059 CPM ON DAY 89.843 95 

SR90 AT SEP TIME = OBSERVED CPMCSRW + Y W )  / ((A/B) + C) 
WH!ZRE A = EXP(-SR+T) - EXP(-Y*T) 

B = SR EFF/Y EFF 
C = EXP(SR*T) 

FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES 
AEiSUES NO SR89 AND Y90 IS ZERO AT SEP TIME. 

SR90 AT 81.877 95 = 0.027 (Y/Sr eff ratio = 1.418) 

Elapsed time (days) = 121.543 
Lambda = 6.863E-05 Reciprocal days 
expf-lambda X t f  t i ) =  9.917E-01 
Chemical yield (2)s 0.9597 
PPT. correction t3)= 1.0085 (recovery = 17.62 mgs) 
liquot (4)= 2.030 gram 

Product t lXW3X4) = 1. 948506E+O0 
1 sigma 

C-zero P-factor dpm/gram dpm error percent sigma 
1. 3629E-02 2. 5560 3.4835E-02 5.7730E-02 165.72 X 

pCi /gram t sigma 2 sigma 
1. 5692E-02 2.6005E-02 5.0969E-02 - 

LTV 5.8599E-02 

MDA 7.2427E-02 

DPM OF ALIQUOT 7.072E-02 

Saved answer = 7.072E-02 163. 72X (DPM of aliquot) f10737) 



' ' 31-MAR-95 .I6:21:54 
h 

C o u n t i n g  D a t a  Summary 
6303- 7AZ Sr 

( Count ing  Data 
OMT Det  Min. Counts  CPM E r r o r  BU6 SF CF ------ ------- ---- ----- ----- ----- --- ---- -- 

1. 82.690 LB6 16 129.63 76 0.06 153.2Y. 0.5250 1.0340 0 
2. 87.608 LB6 16 199. 75 126 0.11 71. 1% 0. 5330 1.0350 0 
3. 89.643 LBO 2 206.91 152 0.06 136. 1% 0.6740 0. 9800 0 

Q u a l i t y  C o n t r o l  Summary .................................................... 
Cont inu ing  Date b r o s s  Time C o n t r o l  New Norm 

D e t e c t o r  C a l i b r :  (61CF) C n t s  tmin)  Value  L i m i t s  Avg dev ------ ------ ---- ---- ---- ---- ---------- ---- --- 
U6 16 EF SF 78.754 41493 17.3 1.029 1.005 - 1.050 1.034 -0.6 
U6 16 EF SF 67.782 26129 10.9 1.030 1.006 - 1.050 1.035 -0.6 
LB6 2 EF SF 83.756 49972 16.8 0.950 0.950 - 1.049 0.980 -3.0 
LB6 16 BK BK 78.038 1320 24b6.6 0. 535 0.300 - 0.800 0.525 0.2 
LBG 16 BK BK 85.053 1304 2297.6 0. 568 0.300 - 0.600 0.533 0.5 
LBG 2 BK BK 68.613 291 406.1 0.717 0.300 - 0.600 0.674 1.2 .......................................................... 
Count ing  L o g ( ~ )  
P r e v i o u s  3 c o u n t s  Time D e t e c t o r  I D  Length C P ~  ----------------- ---- ------- ------------ ---------- ---- 
82.623 23-MAR-95 6:57 LBQ 16 Sr 2237 15 \ 133.6 min -0.08 
82.717 23-MAR-95 9:12 LB6 16 Sr 2237 21 \ 102.4 min -0. 14 
62.793 23-MAR-95 11:OI LBQ 16 (50 )9115 1 \ 130.6min 3.73 

87.096 27-MAR-95 16: 16 LBG 16 (50 )9116 6 \ 53.9 min 4. 15 
87. 136 27-MAR-95 19: 15 LBG 16 (50 $9116 4 \ 7i7.7 min 4.32 
87.782 28-MAR-95 10: 46 LBG 16 SF \ 10. 9 min 0.00 

89. 718 30-MAR-95 9: 13 LBG 2 SF \ 10.9 min 0. 00 
89.7% 30-MAR-95 10: 06 LBO 2 SF \ 16.8 min 0.00 
89.790 30-flAR-95 10: 57 LB6 2 (50 19116 2 \ 73. 1 min 3. 09 



TMA Corporation 6103- 17 Sr 
Beta Counting Data QC-BLANK #23526 & - 

N4 1 2026 A W O B  V 2.06 
' .GG Reviewed 

Sr 90 

Counter LBO 16 
Length of count 270. 2 Min. 
Gross counts = 144. 

Zero time 81.877 95 
Separation time 81.877 9 5  

0.000 CPM ON DAY 85.777 95 

SR90 AT SEP TIME = OBSERVED CPM(SR90 + Y90) / ((A/B) + C) 
WHERE A = EXP(-SR*T) - EXP(-Y+T) G 

B = SR EFF/Y EFF 
C = EXP(SR*T) 

FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES 
ASSUMES NO SR89 AND Y90 IS ZERO AT SEP TIME. 

c 

SR90 AT 81.877 95 = 0. 000 (Y/Sr eff ratio = 1. 413) c 

Elapsed time (days) = 0. 000 
Lambda = 6.863E-05 Reciprocal days 
exp(-lambda X t) (I)= 1. 000E+OO 
Chemical yield (21= 0.9096 

PT. correction (3)= 1.0122 (recovery = 16.70 mgs) 
,liquot (4>= 1.000 smp 1 

Product ( 1X2X3X4) = 9. 207168E-01 
1 sigma 

C-zero P-factor dpm/smpl dpm error percent sigma (, 
-1. 2998E-05 2. 5560 -3. 3223E-05 -1. 1794E-01 355006. 19 % 

c 
pCi /ssp1 1 sigma 2 sigma 

- 1.4965E-05 5.3127E-02 i.0413E-01 . 
C 

LTV 8. 766OE-02@ 

. HDA 1. 4851E-01 / 
DPPl OF ALf W D T  -3 322E-05 @ 

Saved answer = -3.322E-05 -355006. 19% fDPW of aliquot) ( 9081) 



C o u n t i n g  Data Summary 
ak 

6103- 17 Sr 

1. 83.096 LBG 15 174.21 107 -0.01 957.8% 0.6230 1. 0330 0 
2. 84. 714 LBG 16 105. 20 66 0.11 99. 2~ 0. 5220 1.0360 0 
3. 85. 777 LBG 16 270. 18 144 0.00******% 0. 5330 1.0360 0 

Q u a l i t y  C o n t r o l  Summary ..................................................................... 
C o n t i n u i n g  D a t e  G r o s s  Time C o n t r o l  N e w  Norm 

D e t e c t o r  C a l i b r :  (GMT) C n t s  ( m i n f  V a l u e  L i m i t s  Avg d e v  ------- -------- ------ ---- ----- ----- ------------ ----- ---- 
LBG 15 EF SF 78.754 40751 17.3 1.034 1.002 - 1.050 1.033 0.4 
LBG 16 EF SF 84.699 36944 15. 5 1.035 1.004 - 1.050 1.036 0. 1 
LBG 16 EF SF 84.69936944 15.5 1.035 1.004- 1.050 1.036 0.1 
LB6 15 BK BK 78.038 16.50 2468.8 0.672 0.300 - 0.800 0.623 1.3 
LBO 16 BK BK 84.310 289 560.3 0.516 0.300 - 0.800 0.522 -0.1 
LBG 16 BK BK 85.053 1304 2297.6 0. 568 0.300 - 0. SO0 0. 533 0. 5 ..................................................................... 
C o u n t i n g  L o g ( ~ )  
P r e v i o u s  3 c o u n t s  Time D e t e c t o r  I D  L e n g t h  C P ~  ----------------- ----- ------- -------------- ---------- ----- 
82.717 23-MAR-95 9:12 LBG 15 Sr 2237 20 \ 102.4 min 0. 03 
82.793 23-PlAR-95 11: 01 LPG 15 Sr 3933 lA1 \ 130.6 min 5. 70 
82.890 23-MAR-95 13:21 LEG 15 Sr 6104 2A1 \ 129.9 min -0.05 

84. 101 24-MAR-95 18:25 LBG 16 (50 19115 13 298.8 min 0. 12 
84.310 24-MAR-95 23:26 LBG 16 BK \ 560.3 min 0. 00 
84.699 25-MAR-95 8:46 LBG 16 SF \ 15.5 min 0. 00 

84.890 25-MAR-95 13:21 LBG 16 (50 )9116 6 \ 102.5 min 3. 54 
84.962 25-MAR-95 15:05 LBG 16 (50 19116 10 \ 106.6min 4. 55 
85.054 25-MAR-95 17: 17 LBO 16 BK \ 2297.6 min 0. 00 



TMA Corporation 
Beta Countina Data 

1 8 
QC-LCS 

N4 1 2026 A W O B  V 2.06 
X Reviewed- 

Sr 90 @ 
Counter LB6 16 
Length of count 75.0 Min. 
Gross counts = 1858. 

Zero time 81.877 95 
Separation time 81.877 9 5  

25. 108 CPM ON DAY 89.899 95 

SR90 AT SEP TIME = OBSERVED CPM(SR90 + Y90) / f(A/B) + C) 
WHERE A EXP(-SR*T) - EXP(-Y*T) c 

B = SR EFF/Y EFF 
C = EXP(SR*T) 

FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES c, 
ASSUMES NO SR89 AND W O  IS ZERO AT SEP TIME. 

Elapsed time (days) = 
Lambda - - 
exp(-lambda X t) (i)= 
Chemical yield (2)= 
>T. correction (3)= 

,qliquot (4)= 

Product (1X2X3X4) = 

c 
11.297 (Y/Sr eff ratio = 1. 398) 

0.000 < 
6.863E-05 Reciprocal days 
1.000E+00 
0.6569 C 
1.0220 (recovery = 12.06 mgs) 
1.000 smp l 

( 

6.7 12818E-01 
1 sigma 

dpm/smpl dpm error percent sigma ( 
4.3014E+Ol 1. M67E+00 2.39 % 

( 

pCi /smpl 1 sigma 2 sigma 
1.9376E+01 4.6246E-01 9.0642E-0 1 - i 

LTV 2.0139E4-01 ff 
RDA 3.48036-01 m ..--J 

DPN OF ALIQUOT 4. 301E+Oi 

Saved answer = 4.301EtOI 2.39% (DPM of allquot) (10933) 

Q C - 2351'7 ZZ. 

AJkd = 1 9 . S 6 1 C ; ( k f 9  
4/49 &' 644 0.991 (c " l j  j*/ 



c a 
04-XPR-95 08: 49:43 Count ing  Data Summary 

6103- 18 Sr < 6' 
Coun t ing  Data 

D M  D e t  Min. C o u n t s  CPM E r r o r  EKG S F  C F  I: 
( ' r ------- -------- ----- ----- ------ ------ ------- ------ -- -. 

- 1. 83.096 LBG 16 174.23 2872 16. 50 -2.0% 0.5250 1.0340 0 
2. 88.082 LEG 2 44. 25 1187 25.85 3. OX 0.6630 0.9880 0 
3. 89.899 LEG 16 74.99 1858 25.11 2 4 %  0.5410 1.0360 0 C 

Cont inu ing  Date  Gross  Time 
D e t e c t o r  C a l i b r :  (GMT) Cn t s  (min)  -------- -------- ------- --- ----- 
LBG 16 EF SF 78.754 41493 17.3 
LBC 2 EF SF 87.947 51 157 17.3 
LBG 16 EF SF 89.718 25755 10.9 
LBG 16 BK BK 78.038 1320 2468.8 
LBG 2 BK BK 85.053 1683 2297.6 
LEG 16 BK BK ' 88.813 233 406.1 .................................... 

Value  ----- 
I. 029 
0.952 
1.041 
0.535 
0.732 
0.574 .----- 

C o n t r o l  
L i m i t s  ------------ 

1.005 - 1.050 
0.950 - 1.050 
1.005 - 1.050 
0.300 - 0.800 
0.300 - 0.800 
0.300 - 0.800 -------------- 

New Norm 
Avg dev  -------- 4 

1.034 -0.6 
0. 388 -2. 9 
1. 036 1. 2 
0. 525 0. 2 
0.663 1.7 
0. 541 0. 5 e' 

23-MAR-95 9: 12 LBG 
23-MAR-95 11: 01 LBG 
23-WAR-95 13: 21 LEG 

28-HAR-95 11: 46 LBG 
28-RAR-95 14: 43 LEG 
28-t4AR-95 15: 00 LBG 

30-MAR-95 7:20 LBG 
30-MAR-95 9: 13 LBG 
30-MAR-95 10: 08 LBG 

102.4 rnin 
130.6 rnin 
129.8 rnin 

43.2 min 
17. 3 rnin 

151.9 rnin 

105.6 min 
10.9 rnin 

203.3 min 



c . 24-MAR-95 TMA C o r p o r a t i o n  6103- 5Af Pu 
C 

16: 26: 21 Alpha S p e c t r o s c o p y  A4CM-94-0005 
( N 4 1 2 0 2 6  ASPEC V 4.01 

L66 Rwiewed  
Counted  on SS 40 1014.00 m i n u t e s  

I $  GHT 83.303 95 
Zero t i m e  322.334 94 - 

GMT o f  s t d  72.736 95 
Sep. t i m e  0.000 0 Chemical  y i e l d  

i 
T r a c e r  - Pu242 (H-Bl-A-(5) 112.997-941 / ----------- 39.6d Dpm X 1. 0000 = 39.60 Cor r .  t r a c e r  DPM 

C h a n n e l s  82-100 D r i f t  c o r r e c t i o n  1. 9 
Bkg CPM 0.00084 (on  71.005 95 f o r  2374. 52 Hin. 

( 

G r o s s  c n t s  10406. ( 
Background 1 
N e t  c o u n t s  10405 , 1.0% /' FWHM Of t r a c e r  = 72. K e V  

C 
D i v i s o r  2.6275E+02 fnet  c o u n t s  / c o r r .  t r a c e r  DPM) - 

Det. E f f  0.4089 
Y i e l d  0.6337 (ne t  c o u n t s )  / ( e f f .  x c o r r .  t r a c e r  DPM X t i m e )  ( 

C h a n n e l s  101-118 128-144 
B k g  CPM 0.00211/ 0.01895 ' - 

G r o s s  c n t s  8 23 7 
Background 2 19 13 
T r a c e r  c t s  0 0 0 0 0 0 
N e t  c o u n t s  6 '  3 4 ,  6 /-6 4 

Lambda (7. 7775E-08) (2. 2005E-05) ( 6. 6560E-04 1 
Decay c o r r  1. 0000 0.9972 0.9196 

Brnch  r a t i o  1.0000 1.0000 1.0000 

DPM of  a 1 i q 2.283SE-02 1. S266E-02 -2.4832E-02 
A l i q u o t  3 .0000E+00 , 3.00OOE+OO 3.0000E+00 

Dpm/gram 7. 6118E-03 S.0886E-03 -8.2774E-03 

..................................................... 
pCi /gram 3 . 4 2 9 ~ ~ 0 3  I 2. 292E-03 -3.729E-03 
-----------------------------= ------------------ 
1 s igma  E r r  50. 07  1 SO. 0% @ 3 43BE-03 

66.7% 
pCi E r r  l . 715E-0  2.486E-03 

2 s igma  E r r  100. ox 300.0% 133.3% 
pCi E r r  3. 4296-03 6.877E-03 4.972E-03 

L i m i t n g  Vlu  < 6.26E-03 < 7 .97E-03  < 4. 10E-03 
MDA 5. 4fE-03 J ' 1. 33E-02 */ 1. 23E-02 





C 
record 

CH HEV 
I : ----- 

0 0 
0 0 
0 0 
0 0 

256 704 
255 702 
254 701 
253 700 
252 698 
251 697 
250 696 

i 249 694 
248 6?3 
247 692 
246 690 
245 689 
244 688 
243 686 
242 685 
241 684 
240 682 
239 681 
238 660 
237 678 
-36 677 
35 676 
234 674 
233 673 
232 672 
231 670 
230 669 
229 668 
228 666 
227 665 
226 664 
225 663 
224 661 
223 660 
222 659 
221 657 
220 656 
219 655 
21s 653 
217 652 
216 651 
215 649 
214 648 
213 647 
212 645 
3 1 1  644 
0 643 

-39 641 

CTS .--- 

Background spectrum f o r  6103- 5Al Pv 
d 

BKG 71.005 2374. 52 MIN SS 40 a? 
CH HEV ------ 
208 640 
207 639 
206 637 
205 636 
204 635 
203 633 
202 632 
201 631 
200 629 
199 628 
198 627 
197 625 
196 624 
195 623 
194 621 
193 620 
192 619 
191 618 
190 616 
189 615 
188 614 
187 612 
I86 611 
185 610 
184 608 
183 607 
182 606 
181 604 
180 603 
179 602 
178 600 
177 599 
176 598 
175 596 
174 595 
173 594 
172 592 
171 591 
170 540 
169 58.8 
168 587 
167 586 
166 584 
165 583 
164 582 
163 580 
162 579 
161 578 
160 576 
159 575 
158 574 
157 573 

CTS CH HEV --- ---- 
0 156 571 
0 155 570 
2 194 569 
2 153 567 
0 152 566 
4 151 565 
5 190 563 
4 149 562 
4 146 561 
0 147 559 
1 146 558 
0 145 557 
0 144 555 
0 143 554 
0 142 553 
0 141 551 
0 140 550 
1 139 549 
0 138 547 
0 137 546 
0 136 545 
2 135 543 
2 134 542 
1 133 541 
0 132 539 
0 131 538 
0 130 537 
0 129 535 
0 la8 534 
0 127 533 
0 126 531 
1 125 530 
1 124 529 
1 123 528 
0 122 526 
0 121 525 
0 120 524 
0 119 522 
0 118 521 
0 117 520 
0 126 518 
0 115 517 
1 114 516 
0 113 514 
0 112 513 
0 111 512 
1 110 510 
0 109 509 
0 108 508 
1 107 506 
2 106 505 
4 105 504 

CH HEV 

104 502 
103 501 
102 500 
151 498 
100 497 
99 496 
98 494 
97 493 
96 492 
95 490 
94 489 
93 488 
92 486 
91 485 
90 484 
89 482 
88 481 
87 480 
86 479 
85 477 
84 476 
83 475 
82 473 
81 472 
80 471 
79 469 
78 468 
77 467 
76 465 
75 464 
74 463 
73 461 
72 460 
71 459 
70 457 
69 456 
68 455 
67 453 
66 452 
65 451 
64 449 
63 448 
62 447 
61 445 
60 444 
59 443 
58 441 
57 440 
56 439 
55 437 
54 436 
53 435 

CH HEV CTS ---------- 
52 434 0 

E. 
51 432 0 
30 431 
49 430 

0 C  
0 

48 428 0 
47 427 
46 426 

0 ( 
0 

45 424 0 
44 423 
43 422 

0 ( 
0 

42 420 0 
41 419 
40 418 

0 ( 
0 

39 416 0 
38 415 
37 414 

0 ( 
0 

36 412 0 
35 411 
34 410 

1 ( 
0 

33 408 0 
32 407 0 ( 
31 406 0 
30 404 0 
29 403 0 ' 
28 402 0 
27 400 0 
26 399 0 ( 
25 398 0 
24 396 0 
23 395 0 ( 
22 394 0 
21 392 0 
20 391 0 i 
19 390 0 
18 389 0 
17 387 0 : 
16 386 0 
15 385 0 
14 383 0 
13 382 0 
12 381 0 
11 379 0 
10 378 0 
9 377 0 
8 375 0 
7 374 0 
6 373 0 
5 371 0 
4 370 0 
3 369 0 
2 367***** 
1 366**+** 

Note: This 
than 

background was analyzed using an earlier standard 
was used for the sample and ROI's may be different 



c 
record 526 Energy calibr. std spectrum for 6103- 5A1 Po 

et 

CH MEV 
( ------ 
- 0  0 
0 0 
0 0 
0 0 

256 0 
255 0 
254 0 
253 0 
252 0 
251 0 
250 0 
249 0 
248 0 
247 0 
246 0 
245 0 
244 0 
243 0 
242 0 
241 0 
240 0 
239 0 
238 0 
237 0 
'36 0 
35 0 

234 0 
233 0 
232 0 
231 0 
230 0 
229 0 
228 0 
227 0 
226 0 
225 0 
224 0 
223 0 
222 0 
221 0 
220 0 
219 0 
218 0 
217 0 
216 0 
215 0 
214 0 
213 0 
212 0 
3 1 1  0 
0 0 

~ 3 9  0 

CTS ---- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

STD 72. 

CH MEV CTS 

208 0 0 
207 0 1 
206 0 0 
205 0 1 
204 0 0 
203 0 0 
202 0 0 
201 0 0 
200 0 0 
199 0 0 
198 0 0 
197 0 0 
196 0 0 
195 0 0 
194 0 0 
193 0 0 
192 0 0 
191 0 0 
190 0 0 
189 0 0 
188 0 1 
187 0 0 
186 0 0 
185 0 0 
184 0 0 
183 0 0 
182 0 1 
181 0 0 
180 0 0 
179 0 0 
178 0 1 
177 0 0 
176 0 0 
175 0 1 
174 0 0 
173 0 0 
172 0 1 
171 0 3 
170 0 12 
169 .O 88 
168 0 372 
167 0 1407 
166 0 3250 
165 0 5516 
164 0 7386 
163 07731 
162 0 6588 
161 0 4698 
160 0 3088 
159 0 1904 
158 0 1171 
157 0 667 

736 27. 55 M I N  

CH MEV CTS ----------- 
156 0 394 
155 0 257 
154 0 150 
153 o in 
152 0 74 
151 0 51 
150 0 57 
149 0 42 
148 0 32 
147 0 73 
146 0 207 
145 0 559 
144 0 1106 
143 0 1875 
142 0 2860 
141 0 4018 
I40 0 4626 
139 0 4481 
138 0 3730 
137 0 2753 
136 0 1651 
135 0 1115 
134 0 624 
133 0 440 
132 0 282 
131 0 191 
130 0 125 
129 0 81 
128 0 63 
127 0 56 
126 0 42 
125 0 42 
124 0 34 
123 0 28 
122 0 27 
121 0 28 
120 0 24 
119 0 85 
118 0 365 
117 0 1084 
116 0 2616 
115 0 4587 
114 0 5931 
113 0 5916 
112 0 4873 
111 0 3438 
110 02171 
109 0 1371 
108 0 848 
107 0 534 
106 0 329 
105 0 200 

MEV CTS .------- 
0 161 
0 106 
0 65 
0 70 
0 57 
0 176 
0 531 
0 1462 
0 3105 
0 4882 
0 5956 
0 5665 
0 4468 
0 3186 
0 2137 
0 1271 
0 738 
0 454 
0 305 
0 203 
0 131 
0 118 
0 78 
0 63 
0 44 
0 36 
0 28 
0 22 
0 18 
0 15 
0 18 
0 17 
0 16 
0 11 
0 16 
0 13 
0 13 
0 7 
0 9 
0 10 
0 9 
0 8 
0 6 
0 8 
0 12 
0 11 
0 9 
0 9 
0 3 
0 6 
0 6 
0 7 

%t 

CH MEV CTS ---------- 
52 0 3 

Q 
51 0 12 
50 0 6c 
49 0 5 
48 0 3 
47 0 3c 
46 0 6 
45 0 6 
44 0 6 C 
43 0 6 
42 0 5 
41 0 9 ( 
40 0 8 
39 0 2 
38 0 4 < 
37 0 5 
36 0 6 
35 0 3 ( 
34 0 4 
33 0 7 
32 0 3 ( 
31 0 2 
30 0 2 
29 0 4' 
28 0 0 
27 0 3 
26 0 3 ( 
25 0 3 
24 0 0 
23 0 1 ( 
22 0 0 
21 0 4 
20 0 2 1 

19 0 5 
18 0 3 
17 0 2 ! 
16 0 4 
15 0 1 
14 0 4 
13 0 2 
12 0 2 
11 0 1 
10 0 5 
9 0 1 
8 0 1 
7 0 5 
6 0 2 
5 0 6 
4 0 2 
3 0 0 
2 01646 
1 01652 



6103- 5A1 P u  
Quality C o n t r o l  Sumarq ............................................................. 

Cont inu ing  Date Gross Tiae Control New N o r m  
=etector Calibr: (GMT) Cnts (min)  Value Limits Avg dev 

i ----- -------- ------- - ,  ----, ---- --------- --- ---- 
2 40 EF EFF 72. 736 34639 27. 5 40.89 38.09 - 44.09 41.09 -0,2 

SS 40 CA SLOPE 72.736 0 27.5 13.25 12.85 - 13.50 13. 18 0.7 
SS 40 CA OFFSET 72.736 0 27. 5 3644. 3514. - 3750. 3664. -0.4 
SS 40 RE RES 72.736 0 27. 5 68.82 52.07 - ES. 95 68.99 -0.3 
SS 40 BK Pu239 71.005 5 2374. 5 0.002 0.000 - 0.008 0.002 0.0 
SS 40 BK Pu238 71.005 45 2374. 5 0.019 0.010 - 0.022 0.016 1.4 
SS 40 BK Pu236 71.005 31 2374.5 0.013 0.007 - 0.020 0.014 -0.3 
SS 40 BK Pu242 71.005 2 2374.5 0.001 0.000 - 0.007 0.001 -1.0 

Previous 3 counts Time Detector ID Length C P ~  ----- ------- ------------- ---------- ------- 
81.697 22-MAR-95 8: 43 SS 40 PU 2851 6 \ 356.3 min 13. 53 
83.206 23-MAR-95 20: 56 SS 40 Pu 2676 2 \ 43.8 min 10.79 
83. 241 23-MAR-95 21: 47 SS 40 Am 2852 2 \ 31.0 min 1.68 

c 
SS 40 83.303 95 1014.00 MIN.  6103- 5R1 PU 



TMC\ C o r p o r a t i o n  6103- 17 Pu  
e 

A l p h a  S p e c t r o s c o p y  QC-BLANK #23526 
( N 4 1 2 0 2 6  ASPEC V 4.01 

LGG 
C o u n t e d  o n  SS 44 1013.37 m i n u t e s  , 

3-Z-F 
f " GMT 83.304 95 3 - 3  6 

Z e r o  t i m e  83.304 95 - 
z GMT o f  s t d  58.953 95 

S e p .  t i m e  0.000 0 
/ 

Chemica I  y i e l d  

T r a c e r  - P u 2 4 2  (H-B1-A-(5) i 1 12.997-94) 
e 

------------- / 
39.60 Dpm X 1. 0000 = 39.60 C o r r .  t r a c e r  DPM 

C h a n n e l s  86-104 D r i f t  c o r r e c t i o n  1.3 
Bkg CPM 0. 00210 / ( o n  71.005 95 f o r  2378.88 Rin .  

f 

Gross c n t s  9903. 
B a c k g r o u n d  2 
N e t  c o u n t s  9901 ' 1.0% 

/ 
C 

FWHR Of t r a c e r  = 47. . KeV 
F' , 

D i v i s o r  2. 5003E+02 ( n e t  c o u n t s  / c o r r .  t r a c e r  DPH) 
De t .  E f f  0.4109 ' 

Y i e l d  0.6004 ( n e t  c o u n t s )  / ( e P f .  x c o r r .  t r a c e r  DPH X t i m e )  ( 

P u236 ------ 
C h a n n e l s  105-122 131-147 151-167 

Bkg CPM 0. 00168 0. 00378 0.00336 

C r o s s  c n t s  0 
B a c k g r o u n d  2 
T r a c e r  c t s  0 0 
N e t  c o u n t s  -2 1 

Lamb d a  (7. 7775E-081 (2 .2005E-05)  ( 6.6560E-04 
Decay c o r r  1.0000 1.0000 1.0000 

B r n c h  r a t i o  1.0000 1.0000 1.0000 

DPM of  a 1 i q -7.9992E-03 3. 9996E-03  0.0000E-01 
A 1  i qu o t 1 .0000E+00  1. 0000E+00 1 .0000€+00 

Dpm/smp 1 -7. 9992E-03 3. 9996E-03 0.0000E-0 1 

2 sigma E r r  100. 0% 600.0% 0. 0% 
pCi E r r  3. 604E-03@ 1 . 0 8 1 E - 0 2  7 .206E-03 

L i m i  t n g  V l u  < 2.97E-03 < 1.07E-02 / < 5. 95E-03 
MDA 1.73E-02 J 2 .22E-02  1. 99E-02 



. - 
6103 17 

CH MEV CTS ----------- 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

256 705 0 
255 703 0 
254 702 0 
253 701 0 
252 699 0 
251 698 0 
250 697 0 
249 695 0 
248 694 0 
247 692 0 
246 691 0 
245 690 0 
244 688 0 
243 687 0 
242 686 0 
241 684 0 
240 683 0 
239 682 1 
238 680 1 
237 679 0 
236 678 0 
235 676 0 
4 675 0 
3 674 0 
2 672 0 

231 671 0 
230 669 0 
229 668 0 
228 667 0 
227 665 0 
226 664 0 
225 663 0 
224 661 0 
223 660 0 
222 659 0 
221 657 0 
220 656 0 
219 655 0 
218 653 a 
217 652 0 
216 651 0 
215 649 0 
214 648 0 
213 646 0 
212 645 0 
211 644 0 
210 642 0 
9 641 0 

CH MEV 

83. 

CTS ---- 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 

304 1013.37 MEN S S  44 

CH MEV ------- 
-156 569 
-155 568 
-154 567 
-153 565 
-152 564 
-151 563 
150 561 
149 560 
148 559 
-147 557 
-146 556 
-145 555 
-144 553 
-143 552 
-142 550 
-141 549 
-140 548 
-139 546 
-138 545 
-137 544 
-136 542 
-135 541 
-134 540 
-133 538 
-132 537 
-131 536 
130 534 
129 533 
128 532 
127 530 
126 529 
125 527 
124 526 
123 525 
-122 523 
-121 522 
-120 521 
-119 519 
-118 518 
-117 517 
-116 515 
-115 514 
-114 513 
-113 511 
-112 510 
-111 509 
-110 507 
-109 506 
-108 504 
-107 503 
-106 552 
-105 '500 

CTS ---- 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
2 
2 
0 
0 
0 
0 
1 
0 
0 
0 

CH MEV CTS ------- 
-104 499 1 
-103 498 0 
-102 496 0 
-101 495 0 
-100 494 0 
-99 49.2 22 
-98 491 655 
-97 490 2269 
-96 488 2236 
-95 487 1431 
-94 486 1055 
-93 484 785 
-92 483 469 
-91 481 304 
-90 480 242 
-89 479 178 
-88 477 110 
-87 476 93 
-86 475 53 
85 473 52 
84 472 33 
83 471 24 
82 469 27 
81 468 20 
80 467 10 
79 465 9 
78 464 8 
77 463 9 
76 461 9 
75 460 3 
74 458 7 
73 457 1 
72 456 4 
71 454 1 
70 453 4 
69 452 2 
68 450 1 
67 449 1 
66 448 2 
65 446 1 
64 445 0 
63 444 0 
62 442 0 
61 441 1 
60 440 1 
59 438 0 
58 437 1 
57 435 0 
56 434 0 
55 433 3 
54 431 0 
53 430 0 

CH MEV ------- 
52 429 
51 427 
90 426 
49 425 
4t3 423 
47 422 
46 421 
45 419 
44 418 
43 417 
42 415 
41 414 
40 413 
39 411 
38 410 
37 408 
36 407 
35 406 
34 404 
33 403 
32 402 
31 400 
30 399 
29 398 
28 396 
27 395 
26 394 
25 392 
24 391 
23 390 
22 388 
21 387 
20 385 
19 384 
18 383 
17 381 
16 380 
15 379 
14 377 
13 376 
12 375 
11 373 
10 372 
9 371 
8 369 
7 368 
6 367 
5 365 
4 364 
3 362 
2 361 
1 360 

C T S  6 .--- 
0 
o@ 
1 
0 



r' ' 

record 299 

CTS ---- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

BKG 

CH HEV 

Background spectrum 

71.005 2378.88 H I N  

CTS CH MEV --- ----- 
0 156 568 
0 155 566 
0 154 565 
0 153 564 
0 152 562 
1 151 561 
1 150 559 
0 149 558 
0 148 557 
0 147 555 
0 146 554 
0 145 553 
0 144 551 
0 143 550 
0 142 544 
0 141 547 
0 140 546 
0 13.9 545 
0 138 543 
0 137 542 
0 136 541 
0 135 539 
0 134 538 
0 133 537 
0 132 535 
0 131 534 
0 130 532 
0 129 531 
0 128 530 
0 127 528 
0 126 527 
0 125 526 
0 124 524 
0 123 523 
0 122 522 
0 121 520 
0 120 519 
0 119 518 
0 118 516 
0 117 515 
0 116 514 
0 115 512 
0 114 511 
1. 113 509 
0 112 508 
0 111 507 
0 110 505 
0 109 504 
1 108 503 
0 107 501 
1 106 500 
3 105 499 

CTS ----- 
1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
2 
0 
3 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 

for 6103- 17 

ss 44 

CH MEV CTS ---------- 
104 497 1 
103 496 0 
102 495 1 
101 493 0 
100 492 0 
99 491 0 
98 487 0 
97 488 0 
96 486 2 
95 485 0 
94 484 1 
93 482 0 
92 481 0 
91 480 0 
90 478 0 
89 477 0 
88 476 0 
87 474 0 
86 473 0 
85 472 0 
84 470 0 
83 469 0 
82 468 0 
81 466 0 
80 465 0 
79 463 0 
78 462 0 
77 461 0 
76 459 0 
75 458 0 
74 457 0 
73 455 0 
72 434 0 
71 453 0 
70 451 1 
69 450 0 
68 449 0 
67 447 1 
66 446 0 
65 445 0 
64 443 0 
63 442 0 
62 440 0 
61 439 1 
60 438 0 
59 436 0 
58 435 0 
57 434 0 
56 432 0 
55 431 0 
54 430 0 
53 428 0 

ar 
CH MEV CTS -------- 
52 427 0 

e 
51 426 1 
50 424 obi; 
49 423 0 
48 422 0 
47 420 
46 419 

o r  
0 

45 417 0 
44 416 
43 415 

0 c 
0 

42 413 0 
41 412 0 ( 
40 411 0 
39 409 0 
38 408 0 C 
37 407 0 
36 405 0 
35 404 0 ( 
34 403 0 
33 401 0 
32 400 0 ( 
31 399 1 
30 397 0 
29 396 0 ( 
28 395 0 
27 393 0 
26 392 0 ( 
25 390 0 
24 389 1 
23 388 0 t 
22 386 0 
21 385 0 
20 384 o (  
19 382 0 
18 381 0 
17 380 0 ! 
16 378 0 
15 377 0 
14 376 0 : 
13 374 0 
12 373 0 
11 372 0 f 
10 370 0 
9 369 0 
8 367 0 
7 366 0 
6 365 1 
5 363 0 
4 362 0 
3 361 0 
2 359***** 
1 358***** 



r e c o r d  1800 E n e r g y  c a l i b r .  s t d  s p e c t r u m  for 6103- 17 Pu 
e 

( 0 0 STD 58.953 114.43 M I N  SS 44 @ 
MEV CTS 
-...------ 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 I 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 

CH MEV CTS MEV CTS CH MEV CTS CH MEV CTS ----------- @. 

52 0 16 
51 0 10 
50 0 20 C 
49 0 15 
48 0 18 
47 0 14C 
46 0 11 
45 0 13 
44 0 8 f 
43 0 14 
42 0 15 
41 0 10( 
40 0 14 
39 0 13 
38 0 16c 
37 0 14 
36 0 14 
35 0 11( 
34 0 12 
33 0 10 
32 0 15( 
31 0 16 
30 0 8 
29 0 6 ( 
28 0 7 
27 0 12 
26 0 11( 
25 0 13 
24 0 11 
23 0 6 ( 
22 0 12 
21 0 10 
20 0 12( 
19 0 5 
18 0 10 
17 0 12( 
16 0 10 
15 0 7 
14 0 7 : 
13 0 10 
12 0 1 1  
11 0 9 
10 0 7 
9 0 8 
8 0 5 
7 0 8 
6 0 5 
5 0 8 
4 0 12 
3 0 6 
2 0 6774 
1 0 6859 



r - 
6103- 17 P u  

Quali ty Control Summary 
( ................................................................ 

Continuing Date G r o s s  Time C o n t r o l  New N o r m  
qetector Calibr: (GNT) C n t s  (atin) Value L i m i t s  Avg dev , I ------, ---,---- ------ ---, ---- ----- ------------ ----- ---- 
,S 44 EF EFF 58.953143665 114.4 41.09 38.01 - 44.01 41.03 0. 1 
SS 44 CA SLOPE 58.953 0 114.4 13.52 13.23 - 13.88 13.55 -0.3 

' SS 44 CA OFFSET 58.953 0 114.4 3571. 3429. - 3729. 3577. -0.1 
SS 44 RE RES 58.953 0 114.4 33.87 20.00 - 49.04 33.66 0.0 
SS 44 BK Pu239 71.005 4 2378.9 0.002 0.000 - 0.008 0.002 0.0 
SS 44 BK Pu238 71.005 9 2378.9 0.004 0.000 - 0.008 0.002 0.8 
SS 44 BK Pu236 71.005 8 2378.9 0.003 0.000 - 0.008 0.002 0.5 
SS 44 BK Pu242 71.005 5 2378.9 0.002 0.000 - 0.007 0.001 0.4 ................................................................. 
Pfevious 3 counts Time Detector ID Length C P ~  ---------------- ----- ------ ------------- ---------- ------- 
80.767 2l-MAR-95 10: 24 SS 44 Am 2851 5 \ 2874. 1 min  1.43 
83.207 23-MAR-95 20: 58 SS 44 Pu  7428 2 \ 44.3 nin 3. 53 
83.241 23-MAR-95 21: 47 SS 44 Am 2852 6 \ 31. 4 min 8. 91 

SS 44 S3.304 95 1013.37 NIN. 6103- 17 PU 
" ................ - ......... 

80. 90. 100. 110. 120. 130. 140. 130. 160. I 
CHRNNEL 

242 239 238 236 



'1 24-MAR-95 
16: 30: 47 

( N 4 1 2 0 2 6  
LGG 

Counted  on 
t ! ,  GMT 

Z e r o  t i m e  

I' Gf lTof  s t d  
S e p .  t ime 

TMA C o r p o r a t i o n  
Alpha  S p e c t r o s c o p y  

ASPEC V 4 .01  

SS 45 1013.37 m i n u t e s  
83.304 95 
83.304 95 

6103- 18 Pu 
gL 

QC-LCS #23527 

Reviewed 

Chemical  y i e l d  

./ T r a c e r  - Pu242 (H-El-A-(51 
0' 

112.997-94 f ------------ 39.6 Dpm X 1. 0000 = 39. 60 C o r r .  t r a c e r  DPM 
< C h a n n e l s  85-103 D r i f t  c o r r e c t i o n  1. 4 ( 

Bkg CPM 0. 00210 ( o n  71.005 95 f o r  2378.88 Hin. 

G r o s s  c n t s  
Background 
N e t  c o u n t s  

D i v i s o r  
Det. E f f  

Y i e l d  

C h a n n e l s  
Bkg CPM 

< 
FWHM Of t r a c e r  = 48. K e V  

-( 
2.8215E+02 ( n e t  c o u n t s  / c o r r .  t racer  DPH) 
0.4096 
0.6798 ( n e t  c o u n t s )  / ( e f f .  x c o r r .  t r a c e r  DPM X t i m e )  1: 

G r o s s  c n t s  600 610  
f Background 2 3 

T r a c e r  c t s  0 1 0  0 / O  
N e t  c o u n t s  598 25 607 25 

Lamb d a  (7.7775E-08) ( 2. 2005E-05) ( 6.6560E-04 ) 

Decay c o r r  1.0000 1. 0000 1.0000 
Brnch  r a t i o  1.0000 1.0000 1.0000 

DPM of a1 i q  2. 1195E+00 2. 1514Ei-00 7.0885E-03 
A l i q u o t  1.0000E+00 1. 0000E+00 1.0000E+00 

Dpm/smp 1 2. 1195E+OO 2. 1514EW0 7.0885E-03 

1 s igma  E r r  4. 3% 4. 2% 100.0% 
p C i  E r r  4. w~E-oG/ 4. 096E-2 3. 193E-03 

2 s igma E r r  8. 5% 
8. 186:%@ 8. 192E-02 

200. ox 
pCi E r r  6.386E-03 

L i m i t n g  V l u  < l.O2E+oo C 1. 04E-0 :: 8. 46E-03 
RDA 1. 53E-02 / 1. 76E-02 / 1. 22E-02 



c- 
6103 18 Pu 83.304 1013.37 R I N  SS 45 

( CH MEV CTS ---- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CH MEV ----- 
208 647 
207 645 
206 644 
205 642 
204 641 
203 640 
202 638 
201 637 
200 635 
199 634 
198 633 
197 631 
196 630 
195 628 
194 627 
193 625 
192 624 
191 623 
190 621 
189 620 
188 618 
187 617 
186 616 
I85 614 
184 613 
183 611 
182 610 
181 609 
180 607 
179 606 
178 604 
177 603 
176 602 
175 600 
174 599 
173 597 
172 596 
171 595 
170 593 
169 592 
168 590 
167 589 
166 588 
165 5a6 
164 585 
-163 583 
-162 582 
-161 581 
-160 579 
-159 578 
-158 576 
-157 575 

CTS .--- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

CH REV CTS ---- 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
12 
lo5 
I64 
103 
72 
53 
36 
24 
13 
12 
9 
3 
4 
3 
4 
1 
3 
1 
0 
0 
0 
0 
0 
0 
1 
12 
122 
1 50 
104 
76 
41 
32 
18 
17 
9 
8 
5 

CH REV CTS CH MEV C T S ~  ------ 
52 428 1 
51 427 1 @ 
50 425 0 
49 424 2 
48 422 
47 421 

lf 
0 

46 420 0 
45 418 
44 417 

OtT 
0 

43 415 0 
42 414 
41 413 

0 l 
1 

40 411 0 
39 410 O( 
38 408 0 
37 407 1 
36 406 
35 404 

oc 
0 

34 403 0 
33 401 
32 400 

0 ( 
0 

31 399 0 
30 397 0 ( 
29 396 0 
28 394 0 
27 393 2 i 
26 392 0 
25 390 0 
24 389 0 (. 
23 387 0 
22 386 0 
21 385 
20 383 

oc  
0 

19 382 0 
18 380 0 ( 
17 379 0 
16 377 0 
15 376 1 { 
14 375 0 
13 373 0 
12 372 0 i 
11 370 0 
10 369 0 
9 368 0 ( 
8 366 3 
7 365 0 
6 363 01 
5 362 0 
4 361 0 
3 359 0 
2 358 0 
1 396 0 



f ' 

record 

I 0 0 

CH MEV CTS 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

256 712 0 
255 710 0 
254 709 0 
253 708 0 
252 706 0 
251 705 0 
250 703 0 
249 702 0 
248 701 0 
247 699 0 
246 698 0 
245 696 0 
244 695 0 
243 694 0 
242 692 0 
241 691 0 
240 689 0 
239 688 0 
238 687 0 
237 685 0 
6 684 0 
5 682 0 
4 681 1 

233 680 1 
232 678 0 
231 677 0 
230 675 1 
229 674 0 
228 673 0 
227 671 0 
226 670 0 
225 668 0 
224 667 0 
223 666 0 
222 664 0 
221 663 0 
220 661 0 
219 660 0 
218 659 0 
217 657 0 
216 656 0 
215 654 0 
214 653 0 
213 652 0 
212 650 0 
311 649 0 
0 647 0 

~ 0 9  646 0 

301 

BKC 

CH MEV ----- 
208 645 
207 643 
206 642 
205 640 
204 639 
2.03 638 
202 636 
201 635 
200 633 
199 632 
198 631 
197 629 
196 628 
195 626 
194 625 
193 623 
192 622 
191 621 
190 619 
189 618 
188 616 
187 615 
186 614 
185 612 
184 611 
183 609 
182 608 
181 607 
180 605 
179 604 
178 602 
177 601 
176 600 
175 598 
174 597 
173 595 
172 594 
171 593 
170 591 
16? 59.0 
168 588 
167 587 
166 586 
165 584 
164 583 
163 581 
162 580 
161 579 
160 577 
159 576 
158 574 
157 573 

Background spectrum for 6103- 18 

71.005 2378.88 MIN SS 45 

CTS CH MEV CTS CH )IEV CTS .--- --------- ---------- 
1 156 572 0 104 499 0 
0 155 570 1 103 497 0 
0 154 569 1 102 496 1 
0 153 567 0 101 495 0 
0 152 566 0 100 493 0 
0 151 565 0 99 492 0 
0 150 563 0 98 490 0 
0 149 562 0 97 489 1 
0 148 560 0 96 488 0 
0 147 559 0 95 486 0 
0 146 558 2 94 485 2 
0 145 556 0 93 483 1 
0 144 555 0 92 482 0 
0 143 553 0 91 481 0 
0 142 552 0 90 479 0 
0 141 551 0 89 478 0 
0 140 549 0 88 476 0 
0 139 548 1 87 475 0 
0 138 546 0 86 474 1 
0 137 545 0 85 472 0 
0 136 544 4 84 471 0 
0 135 542 2 83 469 0 
0 134 541 0 82 468 0 
0 133 539 0 81 467 0 
0 132 538 0 80 465 0 
0 131 537 0 79 464 0 
0 130 535 0 78 462 0 
1 129 534 0 77 461 0 
0 128 532 0 76 460 0 
1 127 531 0 75 458 0 
0 126 530 0 74 457 0 
0 125 528 0 73 455 0 
0 124 527 1 72 454 0 
0 123 525 0 71 453 0 
0 122 524 0 70 451 0 
0 121 523 0 69 450 0 
0 120 521 0 68 448 0 
0 119 520 0 67 447 0 
0 118 518 0 66 446 0 
0 117 517 1 65 444 0 
0 116 516 0 64 443 0 
0 115 514 1 63 441 0 
0 I14 513 0 62 440 0 
0 113 511 1 61 439 0 
0 112 510 0 60 437 0 
0 111 509 0 59 436 0 
0 110 507 1 58 434 0 
0 109 506 0 57 433 0 
1 108 504 0 56 432 0 
0 107 503 0 ' 55 430 0 
0 106 502 0 54 429 0 
0 105 500 0 53 427 0 

Pu 
4r 

C 
CH MEV C T S  -------- 
52 426 0 

6 
51 425 0 
50 423 O C  
49 422 0 
48 420 0 
47 419 0 f- 
46 418 0 
45 416 0 
44 415 
43 413 

0 ( 
0 

42 412 0 
41 411 of 
40 409 0 
39 408 0 
38 406 0 ( 
'37 405 0 
36 404 0 
35 402 0 ( 
34 401 0 
33 399 0 
32 398 0 ( 
31 397 0 
30 395 0 
29 394 0 
28 392 0 
27 391 1 
26 390 01 
25 388 0 
24 387 0 
23 385 0 c 
22 384 0 
21 383 0 
20 381 0 ( 
19 380 0 
18 378 0 
17 377 0 : 
16 375 0 
15 374 0 
14 373 0, 
13 371 0 
12 370 0 
11 368 0 
10 367 0 
9 366 0 
8 364 1 
7 363 0 
6 361 0 
5 360 0 
4 359 0 
3 357 0 
2 356***** 
1 354***** 



c 
r e c o r d  1801 E n e r g y  c a l i b r .  s t d  s p e c t r u m  

( 0 0 STD 58.953 114.43 #IN 

/.- CH MEV CTS 
: ' ' .  ----------- 

' a 0 
0 0 0 
0 0 0 
0 0 0 

256 0 0 
! 255 0 0 

254 0 1 
253 0 0 

1 252 0 1 
251 0 0 
250 0 1 

; 249 0 1 
248 0 0 
247 0 0 

i 246 0 0 
245 0 2 
244 0 0 
243 0 0 
242 0 1 
241 0 0 
240 0 0 
239 0 0 
238 0 0 
237 0 0 

. - - -36 0 0 
. . :  .'. . ,35 0 1 

'234 0 1 
233 0 0 
232 0 0 
231 0 0 
230 0 0 
229 0 0 
228 0 0 
227 0 0 
226 0 0 
225 0 0 
224 0 0 
223 0 1 
222 0 0 
221 0 0 
220 0 0 
219 0 0 
218 0 0 
217 0 1 
216 0 0 
215 0 1 
214 0 0 
213 0 1 
212 0 1 

,311 o o 
0 0 1 

rr09 0 1 

CH REV CTS --------- 
208 0 0 
207 0 0 
206 0 2 
205 0 1 
204 0 0 
203 0 0 
202 0 0 
201 0 0 
200 0 0 
199 0 0 
198 0 0 
197 0 0 
196 0 1 
195 0 1 
194 0 0 
193 0 0 
192 0 0 
191 0 0 
190 0 0 
189 0 0 
188 0 1 
187 0 0 
186 0 1 
185 0 0 
184 0 0 
183 0 2 
182 0 0 
181 0 1 
180 0 1 
179 0 0 
178 0 2 
177 0 2 
176 0 1 
175 0 1 
174 0 0 
173 0 1 
172 0 0 
171 0 0 
170 0 2 
169 .O 3 
168 0 1 
167 0 3 
166 0 1 
165 0 5 
164 0 20 
163 01132 
162 044326 
161 071002 
160 041810 
159 028978 
158 019236 
157 010436 

REV CTS ------- 
0 5906 
0 3664 
0 2336 
0 1575 
0 1059 
0 725 
0 501 
0 341 
0 228 
0 159 
0 138 
0 94 
0 122 
0 1805 
0 6299 
01 1560 
016032 
031 $99 
0322 1 2 
018190 
01 1527 
0 7424 
0 4374 
0 2808 
0 1903 
0 1309 
0 818 
0 598 
0 404 
0 292 
0 259 
0 238 
0 183 
0 126 
0 96 
0 84 
0 43 
0 61 
0 53 
0 130 
0 4230 
039526 
044723 
024942 
015051 
010147 
0 5949 
0 3816 
0 2363 
0 1576 
0 1047 
0 747 

for 6103- 18 

SS 45 

CH MEV CTS ---------- 
104 0 525 
103 0 377 
102 0 252 
101 0 178 
100 0 147 
99 0 113 
98 0 327 
97 020526 
96 047651 
95 029239 
94 019365 
93 014295 
92 0 8220 
91 0 4834 
90 0 3002 
89 0 2050 
88 0 1422 
87 0 965 
86 0 651 
85 0 467 
84 0 376 
83 0 266 
82 0 172 
81 0 161 
80 0 114 
79 0 114 
78 0 83 
77 0 64 
76 0 64 
75 0 63 
74 0 48 
73 0 58 
72 0 48 
71 0 52 
70 0 33 
69 0 47 
68 0 42 
67 0 31 
66 0 28 
65 0 28 
64 0 24 
63 0 39 
62 0 36 
61 0 23 
60 0 23 
59 0 34 
58 0 43 
57 0 29 
56 0 20 
55 0 17' 
54 0 24 
53 0 18 

C H  MEV CTS ---------- ( 
52 0 28 
51 6 28 
50 0 23( 
49 0 28 
48 0 18 
47 0 23( 
46 0 14 
45 0 24 
44 0 18( 
43 0 26 
42 0 17 
41 0 22( 
40 0 12 
39 0 27 
38 0 15( 
37 0 25 
36 0 13 
35 0 8 ( 
34 0 19 
33 0 I6 
32 0 13( 
31 0 20 
30 0 15 
29 0 22 
28 0 24 
27 0 12 
26 0 12( 
25 0 18 
24 0 9 
23 0 14f 
22 0 16 
21 0 19 
20 0 l l (  
19 0 15 
18 0 21 
17 0 13( 
16 0 19 
15 0 17 
14 0 20( 
13 0 10 
12 0 9 
11 0 14, 
10 0 18 
9 0 14 
8 0 l S t  
7 0 8 
6 0 12 
5 0 19 
4 0 8 
3 0 12 
2 0 6763 
1 0 6859 



6103- 18 P u  . 
Gualitg Control Summary 

Cont inuing  Date Gross Time Control New N o r m  
netactor Calibr: (GflT) Cnts (min)  Value Limits Avg dev 

[ ------ -------- ----- --- ----- ---- ------------ ---- --- 
2 45 EF EFF 58.953154488 11 4.4 40.96 37.92 - 43.92 40.94 0.0 

SS 45 CA SLOPE 58.953 0 114.4 14.01 13.69 - 14.28 14.07 -0.5 
SS 45 CA OFFSET 58.953 0 114.4 3536. 3400. - 3682. 3533. 0. 1 
SS 45 RE RES 58.953 0 114.4 38.49 20.00 - 49.89 35. 15 0.7 
SS 45 BK Pu239 71.005 4 2378.9 0.002 0.000 - 0.008 0.002 -0.2 
SS 45 BK Pu238 71.005 7 2378.9 0.003 0.000 - 0. 010 0.003 -0.2 
SS 45 BK Po236 71.005 3 2378.9 0.001 0.000 - 0.013 0.003 -1.8 
SS 45 BH Pu242 71.005 5 2378.9 0.002 0.000 - 0.012 0.002 0.0 ................................................................... 
Previous 3 counts Time Detector I D  Length C P ~  ----------------- ----- ------- -------------- ---------- ------- 
80. 767 21-MAR-95 10: 24 SS 45 Am2851 6 \ 2874. 1 min  1. 91 
83.207 23-MAR -75 20: 58 SS 45 Pu  7428 3 \ 44.3 min 8.49 
83.241 23-MAR-95 21:47 SS 45 Am 2852 7 \ 31.4 min 1. 72 

SS 45 83.304 95 1013.37 M I N .  6103- 18 PU 
. .......... ".-.- .................................. - ........................................ " ............... ....... ........... " 

60. 90. 100. 110. 120. 130. 140. 130. 1.60. I 
CHANNEL 

242 239 238 236 



27-MAR-95 TMA C o r p o r a t i o n  
10: 52: 43 A l p h a  S p e c t r o s c o p y  
N 4 1 2 0 2 6  ASPEC V 4.01 
LGG 

C o u n t e d  on  SS 18 541.23 m i n u t e s  
GMT 

Z e r o  t i m e  

GMT o f  s t d  
S e p .  t i m e  

T r a c e r  - ThZ19 ------------- 
C h a n n e l s  

Bkg CPM 

G r o s s  c n t s  
B a c k g r o u n d  
T h 2 2 8  c o r r  
N e t  c o u n t s  

D i v i s o r  
De t .  E f f  

Y i e l d  

C h a n n e l s  
Bkg CPM 

G r o s s  c n t s  
B a c k g r o u n d  
T r a c e r  c t s  
N e t  c o u n t s  

Lambda 
Decay c o r r  

B r n c h  r a t i o  

DPN of  a l i q  
A l i q u o t  

Dpm/smp 1 

(BI-c i i 28.795-84 ) 
11.82 Dpm X 0. 9990 

78- 1 129 
0.00526 ( o n  78.044 95 f o r  

6103- 17 Th 
< . 

QC-BLANK #23S26 

Reviewed 

********* 

i 
= 11.81 C o r r .  t r a c e r  DPM 

2469. 63 Min 

9 .8494E+Ol  ( n e t  c o u n t s  / c o r r .  
0.3056 
0. 5956 ( n e t  c o u n t s )  / ( e f f .  x c o r r .  t r a c e r  DPM X t i m e )  

FWHM Of t r a c e r  = 67. K e V  

t r a c e r  DPM) 

. i m i t n g  V l v  < 1: 15E-01 < 2 . 7 3 E - 0 2  < 1. 29E-01 < 7. 55E-03 
MDA 6. 75E-02 5.07E-02 / 5 O6E-02 1 3. 50E-0a  



CH MEV CTS ---- 
0 
0 
0 
0 
0 
2 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

227 
7- i E  

CH MEV CTS ---------- 
208 650 0 
207 649 0 
2% 648 1 
205 646 1 
204 645 1 
203 643 1 
202 642 0 
201 641 1 
200 639 0 
199 638 2 
198 636 0 
197 635 1 
196 634 0 
195 632 1 
194 631 0 
193 629 0 
192 628 0 
191 627 0 
190 625 0 
189 624 0 
188 622 0 
187 621 1 
186 619 2 
185 618 0 
184 617 1 
183 615 0 
-182 614 0 
-181 612 1 
-180 611 0 
-179 610 2 
-178 608 0 
-177 607 0 
-176 605 0 
-175 604 0 
-174 603 0 
-173 601 0 
-172 600 0 
-171 598 0 
-170 597 0 
-169 596 0 
-168 594 0 
-1 67 59.3 1 
-166 591 0 
-165 590 1 
-164 588 1 
-163 587 2 
-162 586 1 
-161 584 1 
-160 583 1 
-159 581 0 
-158 580 2 
-157 579 0 

CH MEV ------- 
-156 577 
-155 576 
-154 574 
-153 573 
-152 572 
-151 570 
-150 569 
-149 567 
-148 566 
-147 564 
-146 563 
-145 562 
-144 560 
-143 559 
-142 557 
-141 556 
-140 555 
-139 553 
-138 552 
-137 550 
-136 549 
-135 548 
-134 546 
-133 545 
-132 543 
-131 542 
-130 541 
-129 539 
-128 538 
-127 536 
-126 535 
-125 533 
-124 532 
-123 531 
-122 529 
-121 528 
-120 526 
-119 525 
-116 524 
-117 522 
-116 521 
-115 519 
-114 518 
-113 517 
-112 515 
-111 514 
-110 512 
-109 511 
-108 510 
-107 508 
-106 507 
-105 505 

.. 23 MIN SS 18 
ir 

CTS ---- 
34 
24 
35 
43 
57 
64 
59 
84 
82 
103 
88 
65 
52 
52 
33 
2 1 
22 
15 
18 
11  
10 
8 
8 
3 
3 
7 
3 
1 
3 
3 
3 
1 
2 
1 
1 
0 
2 
0 
0 
0 
1 
0 
0 
1 
1 
t 
0 
1 
0 
0 
3 
0 

CH MEV CTS* ---- ------ 
-52 431 0 
-51 429 O F  
50 428 0 - 
49 426 0 
48 425 
47 424 

2 C  
0 

46 422 0 
45 421 
44 419 

0 (̂  
0 

43 418 0 
42 416 0 C 
41 415 0 
40 414 0 
39 412 0 ( 
38 411 0 
-37 409 0 
-36 408 o <  
-35 407 0 
-34 405 0 
-33 404 0 ( 
-32 402 0 
-31 401 0 
-30 400 0 ( 
-29 398 0 
-28 397 0 
-27 395 0 ( 
-26 394 0 
-25 393 0 
-24 391 0 ( 
-23 390 0 
-22 388 0 
-21 387 0 ( 
-20 385 0 
-19 384 0 
-18 383 0 ( 
-17 381 0 
-16 380 0 
-15 378 0 ( 
-14 377 0 
-13 376 0 
-12 374 0 ( 
-11 373 0 
-10 371 0 
-9 370 0 
8 369 0 
7 367 0 
6 366 0 
5 364 0 
4 363 0 
3 362 0' 
2 360 0 
1 359 0 



- . . -. 
record 

CH MEV CTS 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

256 707 0 
255 706 0 
254 704 0 
253 703 0 
252 701 0 
251 700 0 
250 699 0 
249 697 0 
248 696 0 
247 694 0 
246 693 0 
245 692 0 
244 690 0 
243 689 0 
242 687 0 
241 686 0 
240 68s 1 
239 683 0 
238 682 0 
237 681 0 
-36 679 0 
35 678 0 

,234 676 0 
233 675 0 
232 674 0 
231 672 0 
230 671 0 
229 669 0 
228 668 0 
227 667 0 
226 665 0 
225 664 0 
224 662 0 
223 661 0 
222 660 0 
221 658 0 
220 657 0 
219 655 0 
218 654 0 
217 653 0 
216 651 0 
215 650 1 
214 649 0 
213 647 0 
212 646 0 
211 644 0 
0 643 0 

-29 642 0 

29 Background spectrum for 6103- 17 Th 
C 

BKG 

CH MEV -------- 
208 640 
207 639 
206 637 
205 636 
204 635 
203 633 
202 632 
201 630 
a00 &zs 
199 628 
1% 626 
197 625 
196 623 
195 622 
194 621 
193 619 
192 618 
191 617 
190 615 
189 614 
188 612 
187 611 
186 610 
185 608 
184 607 
183 605 
182 604 
181 603 
180 601 
179 600 
178 598 
177 597 
176 596 
175 594 
174 593 
173 592 
172 590 
171 589 
170 587 
169 586 
I68 585 
167 583 
166 582 
165 580 
164 579 
163 578 
162 576 
161 575 
160 573 
159 572 
158 571 
157 569 

CTS ---- CH MEV 

0 156 5&8 
0 155 566 
0 154 565 
0 153 564 
1 152 562 
1 151 561 
0 150 560 
0 149 558 
0 148 557 
0 147 555 
0 146 554 
0 145 553 
0 144 551 
0 143 550 
0 142 548 
0 141 547 
0 140 546 
0 139 544 
0 138 543 
0 137 541 
0 136 540 
0 135 539 
0 134 537 
0 133 536 
0 132 535 
0 131 533 
0 130 532 
0 129 530 
0 128 529 
0 127 528 
0 126 526 
I 125 525 
1 124 523 
0 123 522 
0 122 521 
0 121 519 
1 120 518 
0 119 516 
0 118 515 
0 117 514 
1 116 512 
1 115 511 
0 114 509 
1 113 508 
1 112 507 
0 Ill 505 
0 110 504 
1 109 503 
0 108 501 
1 107 500 
0 106 498 
0 105 497 

CH MEV 

104 496 
103 494 
102 493 
101 491 
100 490 
99 489 
98 487 
97 486 
96 484 
95 483 
94 482 
93 480 
92 479 
91 478 
90 476 
89 475 
88 473 
87 472 
86 471 
85 469 
94 468 
83 466 
82 465 
81 464 
80 462 
79 461 
78 459 
77 458 
76 457 
75 455 
74 454 
73 452 
72 451 
71 450 
70 448 
69 447 
68 446 
67 444 
66 443 
65 441 
64 440 
63 439 
62 437 
61 436 
60 434 
59 433 
58 432 
57 430 
56 429 
55 427 
54 426 
53 425 

CTS 

0 
2 
1 
1 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
1 
1. 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 

( 

CH MEV CTS --------- 
52 423 0 
51-422 0 
50 421 
49 419 

0 C 
0 

48 418 0 
47 416 
46 415 

Of 
0 

45 414 0 
44 412 
43 411 

1 ( 
0 

42 409 0 
41 408 @ ( 
40 407 0 
39 405 0 
38 404 0 ( 
37 402 0 
36 401 0 
35 400 0 ( 
34 398 0 
33 397 0 
32 395 0 ( 
31 394 0 
30 393 0 
29 391 0 ( 
28 390 0 
27 389 0 
26 387 0 ( 
25 386 0 
24 384 0 
23 383 O( 
22 382 0 
21 380 0 
20 379 0 ( 
19 377 0 
18 376 0 
17 375 0 ( 
16 373 0 
15 372 0 
14 370 0 
13 369 0 
12 368 0 
11  366 0 
10 365 0 
9 364 0 
8 3b2 1 
7 361 0 
6 359 I 
5 358 0 
4 357 0 
3 355 0 
2 354***** 
1 352***** 

Note: This 
than 

background was analyzed using an earlier standard 
was used for the sample and ROI's may be different 



T- . .  . 
r e c o r d  582 Energq c a l i b r .  s t d  s p e c t r u m  

0 0 STD 83.806 106.05 MIN 

H KEV C T S  CH MEV C T S  CH MEV C T S  ----------- -------- ---------- 
0 0 0 208 0 0 156 06712 
0 0 0 207 0 0 155 0 4291 
0 0 0 206 0 0 154 0 2708 
0 0 0 205 0 0 153 0 1449 

256 0 1 204 0 0 152 0 851 
255 0 0 203 0 0 151 0 514 
254 0 0 202 0 0 150 0 341 
253 0 0 201 0 1 149 0 262 
252 0 0 200 0 0 148 0 209 
251 0 0 199 0 1 147 0 138 
250 0 0 198 0 0 146 0 137 
249 0 1 197 0 0 145 0 104 
248 0 0 196 0 1 144 0 117 
247 0 0 195 0 0 143 0 150 
246 0 0 194 0 0 142 0 439 
245 0 0 193 0 0 141 0 1094 
244 0 0 192 0 0 140 02371 
243 0 0 191 0 0 139 0 4333 
242 0 1 190 0 0 138 0 7193 
241 0 0 189 0 0 137 010019 
240 0 0 188 0 0 136 011460 
239 0 1 187 0 0 135 010499 
238 0 0 186 0 0 134 0 8116 
237 0 0 185 0 0 133 0 5352 

1 184 0 0 132 03188 
0 183 0 1 131 0 1970 
1 182 0 1 130 0 1167 
0 181 0 0 129 0 832 

232 0 0 180 0 0 128 0 516 
231 0 0 174 0 0 127 0 372 
230 0 0 178 0 0 126 0 295 
229 0 1 177 0 0 125 0 229 
228 0 0 176 0 0 124 0 193 
227 0 0 175 0 1 123 0 158 
226 0 0 174 0 0 122 0 145 
225 0 0 173 0 1 121 0 125 
224 0 1 172 0 0 120 0 115 
223 0 0 171 0 1 119 0 105 
222 0 0 170 0 1 118 0 94 
221 0 0 169 .O 0 117 0 183 
220 0 0 168 0 1 116 0 648 
219 0 0 167 0 1 115 0 2262 
218 0 1 166 0 0 114 0 5692 
217 0 0 165 0 2 113 010202 
216 0 0 164 0 26 112 012752 
215 0 0 163 0 154 111 012050 
214 0 1 162 0 847 110 0 8946 
213 0 0 161 02848 109 0 5910 
212 0 0 160 0 6178 108 0 3573 

0 159 0 9438 107 0 2208 
0 158 010380 106 0 1228 
0 157 0 9334 105 0 759 

for  6103- 1 

SS 

CH MEV C T S  ---------- 
104 - 0 496 
103 0 398 
102 0 290 
101 0 240 
100 0 188 
99 0 232 
98 0 548 
97 0 1871 
96 0 5245 
95 010504 
94 014084 
93 014447 
92 011681 
91 0 8285 
90 0 5394 
89 0 3137 
88 0 1840 
87 0 1105 
86 0 780 
85 0 470 
84 0 408 
83 0 305 
82 0 242 
81 0 203 
80 0 201 
79 0 171 
78 0 159 
77 0 144 
76 0 103 
75 0 117 
74 0 97 
73 0 84 
72 0 111 
71 0 82 
70 0 41 
69 0 73 
68 0 73 
67 0 70 
66 0 74 
65 0 78 
64 0 66 
63 0 47 
62 0 74 
61 0 54 
60 0 50 
59 0 45 
58 0 50 
57 0 52 
56 0 51 
55 0 37 
54 0 46 
53 0 43 

CH MEV CTS 
------_-_-I 

52 0 34 
51 0 43 
50 0 33( 
49 0 30 
48 0 37 
47 0 37 ( 
46 0 26 
45 0 23 
44 0 27 ( 
43 0 29 
42 0 16 
41 0 33( 
40 0 28 
39 0 22 
38 0 21f 
37 0 24 
36 0 33 
35 0 2 5 j  
34 0 18 
33 0 29 
32 0 26 f 
31 0 25 
30 0 19 
29 0 25( 
28 0 19 
27 0 15  
26 0 14( 
25 0 9 
24 0 19 
23 0 21f  
22 0 21 
21 0 23 
20 0 21( 
19 0 17 
18 0 25 
17 0 13( 
16 0 6 
15 0 14 
14 0 27 
13 0 17 
12 0 10 
11 0 14 
10 0 14 
9 0 9 
8 0 23 
7 0 14 
6 0 10 
5 0 15 
A 0 12 
3 0 10 
2 06324 
I 0 6356 



E"" , 

6103- 17 T h  
Quality Control Summary 

( ------------------------------------------------------ 
C o n t i n u i n g  Date 6ross Time C o n t r o l  New N o r m  

netector Calibr: (CMT) Cnts fmin)  Value Limits Avg dev 
.------ -------- ------ ---- ----- ----- ------------ ---- ---- 
2 18 EF EFF 83.806 67597 106. 1 30. 56 24.21 - 35.00 29.87 0. 5 

SS 18 CA SLOPE 83.806 0 106. 1 14. 10 13.63 - 14.49 14.07 0.2 
SS 18 CA OFFSET 83. 80b 0 106. 1 3578. 3400. - 3700. 3554. 0.6 
SS 18 RE RES 83. 806 0 106.1 66. 18 48.67 - 82.87 65.83 0. 1 
SS 18 BK ~h227 78.044 20 2469.6 0. 008 0.000 - 0.025 0. 009 -0.4 
SS 18 BK Th228 78.044 14 246'7.6 0.006 0.000 - 0.025 0.007 -1.0 
SS 18 BK Th230 78.044 7 246'7.6 0.003 0. 000 - 0. 025 0.001 0.3 
SS 18 BK Th232 78.044 0 2469.6 0.000 0.000 - 0.025 0.001 - 3 0  
SS 18 BM Th229 78. 044 13 2469.6 0.005 0.000 - 0.025 0.005 -0.1 ..................................................................... 
Previous 3 c o u n t s  Time Detector ID Length C P ~  ----------------- ----- ------- -------------- ---------- 
83.311 23-MAR-95 23: 27 SS 18 U 2237 13Rl \ 473.4 min 1.31 
83.806 24-NAR-95 11 : 20 SS 18 STD \ 106. 1 min  2638.99 
84.070 24-MAR-95 17: 40 SS 18 Th 6103 8A1 \ 362. 1 min 0. 14 



W C o r p o r a t i o n  6103- 18 Th 
C 

Alpha S p e c t r o s c o p y  QC-LCS #23527 
I N412U26 ASPEC V 4.01 

LGG Reviewed 
Counted on SS 20 612.20 m i n u t e s  

( \  GMT 82.347 95 
Zero  t i m e  81.767 95 - 

f GHT of  s t d  81.844 95 
Sep.  t i m e  81.767 95 Chemical y i e l d  

T r a c e r  - Th229 (B1-C 128.795-84) 
c 

------------- 11.82 Dpm X 0. 9990 = 11. 81 Corr .  t r a c e r  WM 
Channe 1s 87-1 13 

B k g  CPM 0.001548 (on 78.044 95 f o r  2469.63 Min. 
c 

C r o s s  c n t s  1085. 
Background 4 
Th228 c o r r  0 
N e t  c o u n t s  1081 3. 1% 

f 

FWXM Of t r a c e r  = 39. HeV C 

D i v i s o r  9. 15$9E+Ol ( n e t  c o u n t s  / c o w .  t r a c e r  DPM) 
Det. E f f  0.2788 

Y i e l d  0. 5364 ( n e t  c o u n t s )  / ( e f f .  x c o r r .  t r a c e r  DPH X t i m e )  
C 

Channe l s  142-187 114-141 
Bkg CPM 0.00729 0. 01579 

G r o s s  c n t s  25 
Background 4 
T r a c e r  c t s  4 1 
N e t  c o u n t s  17 5 

Lambda (3.8085E-02) (9. 9358E-04 ( 2. %45E-08) (1.3555E-13) 
Decay c o r r  0. 9782 0.9994 1.0000 1.0000 ( 

Brnch r a t i o  1.0000 1. W O O  1.0000 1.0000 

1 
DPM of  a 1  i q  1.8984E-01 -2. 1859E-02 4.4457E+OO -1.0923E-02 

A l i q u o t  l.OCMOE+OO 1. OOOOE+OO 1. W)OOE+00 1.0000E+00 
Dpm/smp I  1. 8W4E-01 -2. 18596-02 4.4457€+00 -1.0923E-02 : 

' i m i t n g  Vlu < 1.27E-01 ' < 3.25E-02 < 2. 19Ec00 < 8. 12E-03 
MDA 6.74E-02 8.72E-02 5. 44E-02 3. 76E-02 

/ 
QC- 275Yz r&,-235 ZG- 



(. 
6163 18 

t CH MEV CTS ---------- 
0 0 0 

( 0 0 0 
0 0 0 
0 0 0 

256710 4 
255 709 1 
254 708 2 
253 706 2 
252 705 0 
251 703 0 
250 702 0 
249 701 1 
248 699 0 . 247 698 0 
246 696 0 
245 695 1 
244 694 0 
243 692 0 
242 691 0 
241 689 0 
240 688 0 
239 687 0 
238 685 0 
237 684 0 
236 682 0 
235 681 0 

680 1 
678 0 
677 0 

231 675 0 
230 674 0 
229 673 0 
228 671 0 
227 670 0 
226 648 0 
225 667 0 
224 &6 0 
223 664 0 
222 663 0 
221 661 0 
220 660 0 
219 659 0 
218 657 0 
217 656 0 
216 654 0 
215 653 0 
214 652 0 
213 650 0 
212 649 0 
211 647 0 
210 646 0 
709 645 0 

2 2 7  
142- 1 

Th 82 

CH MEV CTS 

.347 612. 

CH MEV --- 
-156 570 
-155 569 
-154 567 
-153 566 
-152 565 
-151 563 
-150 562 
-149 560 
-148 559 
-147 558 
-146 556 
-145 555 
-144 553 
-143 552 
-142 551 
-141 549 
-140 548 
-139 546 
-138 545 
-137 544 
-136 542 
-135 541 
-134 539 
-133 538 
-132 537 
-131 535 
-130 534 
-129 532 
-128 531 
-127 530 
-126 528 
-125 527 
-124 525 
-123 524 
-122 523 
-121 521 
-120 520 
-119 518 
-118 517 
-117 516 
-116 514 
-115 513 
-114 511 
-113 510 
-112 509 
-111 507 
-110 506 
-109 504 
-108 503 
-107 502 
-106 500 
-105 499 

CTS ---- 
1 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
2 
0 
1 
0 
0 
0 
1 
1 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
2 
3 
4 

13 
14 
20 
16 
9 

13 
23 

CH MEV ----- 
-104 497 
-103 496 
-102 495 
-101 493 
-100 492 
-99 490 
-98 489 
-97 488 
-96 486 
-95 485 
-94 483 
-93 482 
-92 481 
-91 479 
-90 478 
-89 476 
-88 475 
-m 474 
-84 472 
-85 471 
-84 469 
-83 468 
-82 467 
-81 465 
-80 464 
-79 462 
-78 461 
-77 460 
-76 458 
-75 457 
-74 455 
-73 454 
-72 453 
-71 451 
-70 450 
-69 448 
-68 447 
-67 446 
-66 444 
-65 443 
-64 441 
-63 440 
-62 439 
-61 437 
-60 436 
-59 434 
-58 433 
-57 431 
-56 430 
55 429 
54 427 
53 426 

CTS ---- 
29 
30 
48 
43 
so 
58 
76 
72 
81 
96 
82 
95 
68 
44 
43 
21 
17 
17 
14 
17 
30 
51 
5 1 
59 
44 
30 
38 
2 1 
16 
15 
9 
5 
5 
3 
1 
0 
2 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

CH MEV CTS 6. ------- 
52 424 0 
51 423 1 @ 
50 422 0 
49 420 0 
48 419 06  
47 417 0 
46 416 0 
45 415 O g  
44 413 0 
43 412 0 
42 410 0 < 

-41 409 0 
-40 408 0 
-33 406 0 ( 
-38 405 0 
-37 403 0 
-36 402 
-35 401 

O C  
0 

-34 399 0 
-33 398 O C 
-32 396 0 
-31 395 0 
-30 394 0 < 
-29 392 0 
-28 391 0 
-27 389 1 C 
-26 388 0 
-25 387 0 
-24 385 0 f 
-23 384 0 
-22 382 0 
-21 381 0 ( 
-20 380 0 
-19 378 0 
-18 377 0 ( 
-17 375 0 
-16 374 0 
-15 373 0 ( 
-14 371 0 
-13 370 0 

12 368 0 t 

11 367 0 
10 366 0 
9 364 0 
8 363 0 
7 361 0 
6 360 0 
5 359 0 
4 357 0 
3 356 0 
2 354 0 
1 353 0 



c- 
r e c o r d  

, CH MEV 
f ' '---I-- 

0 1) 
0 0 
0 0 
0 0 

256 707 
255 706 
254 704 
253 703 
252 701 
251 700 
250 699 
249 697 
248 696 
247 694 
246 693 
245 692 
244 690 
243 689 
242 687 
241 686 
240 685 
239 683 
238 682 
237 681 
'36 679 
35 678 
234 676 
233 675 
232 674 
231 672 
230 671 
229 669 
228 6M1 
227 667 
226 665 
225 664 
224 662 
223 bbl 
222 btro 
221 658 
220 657 
219 655 
218 654 
217 653 
216 651 
215 650 
214 649 
213 647 
212 646 
9 1  1 644 
0 643 

 LO^ 642 

Note: 

CTS .-- 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

This 
than 

72 Background s p e c t r u m  f o r  6103- 18 Th 
€ 

BK6 78.044 2469.63 HIN SS 20 a 
CH HEV ----- 
208 640 
207 639 
206 637 
205 636 
204 635 
203 633 
202 632 
201 630 
200 629 
199 628 
198 626 
197 625 
196 623 
195 622 
194 621 
193 619 
192 618 
191 617 
190 615 
189 614 
188 612 
187 611 
186 610 
185 608 
184 607 
183 605 
182 604 
181 603 
180 601 
179 600 
178 598 
177 597 
176 596 
175 594 
174 593 
173 592 
172 590 
171 589 
170 587 
169 586 
lbs 585 
167 583 
166 582 
165 580 
164 579 
163 578 
162 576 
161 575 
160 573 
159 572 
158 571 
157 569 

CTS CH HEV ---- ---- 
0 156 568 
0 155 566 
0 154 565 
0 153 564 
0 152 562 
0 151 561 
0 150 560 
2 149 558 
0 148 557 
2 147 555 
0 146 554 
0 145 553 
0 144 551 
0 143 550 
0 142 548 
0 141 547 
0 140 546 
0 139 544 
0 138 543 
0 137 541 
0 136 540 
0 135 539 
0 134 537 
0 133 536 
0 132 535 
0 131 533 
0 130 532 
0 129 530 
0 128 529 
0 127 528 
0 126 526 
0 125 525 
0 124 523 
0 123 522 
0 122 521 
0 121 519 
0 120 518 
0 119 516 
0 118 515 
0 117 514 
0 116 512 
0 115 511 
2 114 509 
0 113 508 
0 112 507 
1 111 505 
0 110 504 
3 109 503 
0 108 501 
2 107 500 
0 106 498 
0 105 497 

CH HEV ------ 
104 496 
103 494 
102 493 
101 491 
100 490 
99 489 
98 487 
97 486 
96 484 
95 483 
94 482 
93 480 
92 479 
91 478 
90 476 
89 475 
88 473 
87 472 
86 471 
85 469 
84 468 
83 466 
82 465 
81 464 
80 462 
79 461 
78 459 
77 458 
76 457 
75 455 
74 454 
73 452 
72 451 
71 450 
70 448 
69 447 
68 446 
67 444 
66 443 
65 441 
64 440 
63 439 
62 437 
61 436 
60 434 
59 433 
58 432 
57 430 
56 429 
55 427 
54 426 
53 425 

CTS .---- 
0 
0 
0 
0 
1 
2 
1 
0 
1 
1 
1 
0 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
1 
1 
0 
1 
0 
2 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

background was analyzed using an earlier standard 
was used f o r  the sample and ROI's may be different 

CH HEV CTS ---- ---- . 
52 423 1 

6 
51 422 0 
50 421 0 a 
49 419 0 
4% 418 0 
47 416 OW-  
46 415 0 
45 414 0 
44 412 0 f 
43 411 1 
42 409 0 
41 408 
40 407 

0 C 
1 

39 405 1 
38 404 
37 402 

O C  
0 

36 401 0 
35 400 oc 
34 398 0 
33 397 0 
32 395 0 ( 
31 394 0 
30 393 0 
29 391 0 ( 
28 390 0 
27 389 0 
26 387 1 ( 
25 386 0 
24 384 0 
23 383 0 ( 
22 382 0 
21 380 0 
20 379 0 ( 
19 377 0 
18 376 0 
17 375 0 ( 
16 373 0 
15 372 0 
14 370 ot 
13 369 0 
12 368 0 
11 366 0 
10 365 0 
9 364 0 
8 362 0 
7 361 0 
6 359 0 
5 358 0 
4 357 0 
3 355 0 
2 354***** 
1 352***** 



c record 1262 Energy ca l ibr .  s t d  spectrum 

f 0 0 STD 81.844 101.20 M I N  

MEV CTS --------- 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1. 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 2 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 2 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

CH MEV CTS CH MEV CTS ----- 
156 0 228 
155 0 168 
154 0 137 
193 0 111 
152 0 73 
151 0 73 
150 0 55 
149 0 59 
148 0 100 
147 0 251 
146 0 744 
145 0 1823 
144 0 3523 
143 0 6102 
142 0 9212 
141 011793 
140 010571 
139 0 6964 
138 0 4001 
137 0 2165 
136 0 1277 
135 0 732 
134 0 446 
133 0 304 
132 0 231 
131 0 180 
130 0 134 
129 0 115 
128 0 112 
127 0 92 
126 0 86 
125 0 102 
124 0 74 
123 0 68 
122 0 62 
121 0 154 
120 0 712 
119 03056 
118 0 8136 
117 012908 
116 013011 
115 09271 
114 0 5245 
113 0 2901 
112 0 1505 
111 0 851 
110 0 470 
109 0 306 
108 0 256 
107 0 156 
106 0 168 
105 0 138 

for  6103- 18 

CH MEV CTS ------- 
104 0 116 
103 0 132 
102 0 371 
101 0 1839 
100 0 6205 
99 012805 
98 015459 
97 013147 
96 0 8731 
95 0 5336 
94 0 3169 
93 0 1616 
92 0 784 
91 0 476 
90 0 293 
89 0 244 
88 0 220 
87 0 177 
86 0 161 
85 0 115 
84 0 132 
83 0 107 
82 0 107 
81 0 94 
80 0 100 
79 0 77 
78 0 72 
77 0 74 
76 0 75 
75 0 69 
74 0 60 
73 0 47 
72 0 49 
71 0 45 
70 0 55 
69 0 43 
68 0 43 
67 0 34 
66 0 29 
65 0 45 
64 0 39 
63 0 37 
62 0 42 
b1 0 29 
60 0 31 
59 0 40 
58 0 31 
57 0 29 
56 0 28 
55 0 38 
54 0 20 
53 0 23 

MEV CTS ------ 
0 30 

6 
0 25 
0 1 9 6  
0 24 
0 21 
o 20 a 
0 19 
0 17 
0 1s t  
0 22 
0 22 
0 21 C 
0 14 
0 11 
0 19C 
0 16 
0 10 
0 18 ( 
0 16 
0 19 
0 10 ( 
0 16 
0 12 
0 13 ( 
0 20 
0 7 
0 13 1 
0 17 
0 21 
0 14 ( 
0 9 
0 14 
0 13( 
0 14 
0 12 
0 14 f 
0 11 
0 9 
0 3 :~ 
0 12 
0 12 
0 13 
0 6 
0 9 
0 7 
0 11 
0 10 
0 7 
0 8 
0 10 
0 6034 
0 6064 



Continuing Date Gross Time Control  New Norm 
, Detector  Cal ibr:  (CMT) Cnts (min) Value Limi t s  Avg d e v  ------ -------- ------ ---- ----- ----- ------------ --- --- 

SS 20 EF EFF 81.844 59163 101.2 27.88 24.69 - 30.69 27.72 0.2 
SS 20 CA SLOPE 81.844 0 101.2 14.02 12.00 - 14. 50 13.95 0.5 
SS 20 CA OFFSET 81.844 0 101.2 3521. 3400. - 3750. 3523. -0. 1 
SS 20 RE RES 81.844 0 101.2 56.2 20.0 - 100.0 54.4 0.1 
SS 20 BK Th227 78.044 18 2469.6 0.007 0.000 - 0.025 0.006 0.3 
SS 20 BK Th228 78.044 39 2469.6 0.016 0.000 - 0.025 0.013 1.2 
SS 20 BK Th230 78.044 8 2469.6 0.003 0.000 - 0.025 0.004 -0.5 
SS 20 BK Th232 78.044 3 2469.6 0.001 0.000 - 0.025 0.001 0. 1 
SS 20 BK Th224 78.044 16 2469.6 0.006 0.000 - 0.025 0.006 0.2 .................................................................... 
Previous  3 counts Time Detector ID Length C P ~  ----------------- ----- -------------- --------- ------ 
81.646 22-FIAR-95 7: 30 5s 20 U 2237 9 \ 220.7 min 2. 12 
81.845 =-MAR-95 12: 16 SS 20 STD \ 101.2 min 2405.85 
82. 107 22-llAR-95 18: 34 SS 20 U 2676 1 \ 300.0 min 3.22 

10. 20. 3Q. 40. 50. 60. 70. 80. 90.100.110.120.130.140.150.160.170.180.190.200 
CHANNEL 

232 230 223 228 227 





Thermo Analytical 

2030 Wnght Avenue 
PO Box 4040 
Rrcnmond, C4 94804-0040 

i5IO) 235-2633 Fax: 235-0438 

April 21, 1995 

Mr. Alex Klein 
Rockwell International Cop.  
Rocketdyne Division 
6633 Canoga Ave. 
Canoga Park, CA 91309-7922 

Ref: Customer P.O.' No. R44PJZ94034044 
TMAJRichmond Report N4-12-026-6104A 

Dear Mr. Klein: 

Enclosed is a revised final data reponlfor radiochemical analyses on the two wacer samples 
collected November 22 rhrough November 30, 1994 and received at TMAIRichmond December 
9 ,  1994. Sample A4CM-94-0012B was re-analyzed along with a new LCS and reagent biank 
for Strontium-90 Analyses. The re-analyzed data has been reviewed and compared to the 
original data. The conclusions are presented in the case narrative; the re-analyzed data sheers 
are being submitted along with the revised report. 

If you have any questions regardig this data, please call me at (510) 235-2633. 

Sincerely, 

Program Manager 

Enclosure: Data Package 6104A (rev) 
Copies of Data Sheets 



I TMA/Richmond 
Report N4-12-033-6104 Rockwell International Corp. 
Sample Delivery Group 6104(rev) Contract R44PJZ94034044 

Case Narrative April 21, 1995 

1.0 GENERAL 

TMAlRichmond Delivery Group 6104A consists of two liquid samples received with the 
ten soil samples for SDG 6104 received on December 9, 1994. 

2.0 ANALYTICAL NOTES 

Tbe internal quality control consists 5 % each of laboratory control samples, blanks and 
replicates. The QC samples are prepared by the Quality Control Department, and copies 
of the QC Notebook pages are included in the data package. 

The blanks and laboratory control samples are created using the 1989 ASTM formula for 
moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consists of the following: 

KC1 at 4.0 mg/L -specified in the table- but is not added since KC1 contains natural 40K 
which raises the gamma background spectra considerably. 

2.1 Strontium-90 Re-Analyses 
Sample A4CM-94-0012B was reanalyzed along with a new laboratory control 
sample and reagent blank. No problems were associated with this analyses. 
After comparing the original to the re-analyzed data, the following differences 
between the two data sets were found. The original LCS was underlined in the 
original report because the percent recovery of the LCS (82%) fell outside the 85- 
115% 2 sigma range. 

Thermo Analytical 



T M A / R I C H M O N D  
REPORTIXG GROUP 6104A 

S U M M A R Y  D A T A  S E C T I O N  

I 
SDG 6104A 

antact Leah G. Guerrero 

T A B L E  O F  C O N T E N T S  

Client Rocketdvne 
Contract R44PJZ94034044 

Sample Summaries 

Prep Batch Summary 

Work Summary 

Method Blanks 

Lab Control Samples 

Data Shee~s 

Method Summaries 

End of Section 

Protocol ROCKETDYNE 
Version Ver 1.0 

Form DVD-TOC 
Versior 3 . G 6  

Reporc date 04/21/95 



SAMPLE SUMMARY 
Client Rocketdvnt 

Concmsc R44P5294034044 1 
! WLB C i W N  OF 

ax= SAMPLE m UXA~TON ~ T R I X  LFWI ~ L E  m IK NO C ~ S ~ D Y  mmcm 

A4m-94-001211 SSFL ARE?. 4 WATER N412033-01 11/22/94 / Mm-94-oo128 ssn ARE?. 4 w A m  N412033-02 11/22/94 

Mcrhod Blank WATER N412033-17 

Mcthod Blank WAm N412033-20 

a b  Contml Sample WATER N412033-16 

Lah Control Sample WATER N412033-21 

rE s m m 4 R Y  

Page : 
RWA%Y DATA SECTION 

Page : 



SD3 6104A 

Fp --act Leah G Guerrero 

Clienz Rocketdyne 

Contrast R44P37.94034044 

A4CM-94-0012A WATER 

A4M-94-0012B WATER 

Mezhod 91& WATER 

Method Blank WATER 

Lab Control Sample WATER 

Lab Conzrol Sample WATER 

S C Y  

Page i 

m Y  DATA SECXON 

Page 2 



TMA/RICHMOND 
REPOR- GROW 6104A 

SDG 6104A C ~ I M L  Rocketdvne 

PREP BATCH SDMMARY contract R44PJZ940340C4 

PBGPAUATION ERROR P L ? & a n z  W Y Z W  QWLI- 

BAT(B 20 r a r m  n a ~  RE BLZXK LCS DUP/ORIG HS/ORIG PIW 

Alpha Spectroscopy 

W U A  Plutonium. Isotopic in Water 2781-024A 5.0 1 1 I 

TI3 WATER Thorium, Isotopic in Wacez 2781-0241 5.0 1 L 1 

U WATER Uranium. I s D L D ~ ~ c  in Water 2781-024A 5.0 1 - 1 

Beta c m m i n g  

SR WATER Strontium, Total in Water 2781-024A 10.0 1 2 2 

Oaanaa Scan 

W( WATER Ga- Emierers 2781-024A 15.0 1 

Liquid Scintillation 

% WATER Tricim in Water 2781-024A 10.0 1 i 1 

Dupiicaces and Matrix Spikes are  hose with origiral iciiencl sacpie in =.".:I Sample ?+livery Group. 

Blank and LCS pianchers are chose in :he same preparation bacch as some CLlax. :apiLci:= or Spike sampie 

Pi 4TCH SiahlRRY 

Page : 
C+%XEY DATA SEflION 

Page 3 



WORK SUXMARY 
Client Rockecdvne 

Contract R44PJZ94034044 

A4W-94-0012A N412033-01 0104-001 H 12/22/94 01/12/95 LGG Tritium in Water 

55- AREA 4 HATS? 11/22/94 

12/09/94 

A4M-94-0012% N412033-02 0104-002 GAH 01/14/95 01/20/95 LGG Gem hitters 

SSFL ARD. 4 W A W  11/22/94 0104-002 ?D 01/14/95 01/23/95 LGG Plutonium, Isotopic in Water 

12/09/94 0104-a02 SR A1 03/22/95 04/12/95 IEP Scroncium, Total in Water 

0104-002 TH 01/13/95 01/23/95 LGO morium. Isotopic in Water 

0104-002 U 01/14/95 01/17/95 LGG Uranium. Isotopic in wacer 

Method Blank N412033-17 0104-017 ti 12/29/94 01/12/95 LGG ~ricium in Water 

WAn?. 0104-017 ?D 01/18/95 01/23/95 LGG ?lu:onium, Irotopic in Wacer 

0104-017 SR 01/14/95 01/23/95 LGG Strontium. Tafal in Water 

0104-017 TH 01/19/95 01/23/95 LGG Thorium, Isocopic ;. - 1 Water 
0104-017 U 01/15/95 01/17/95 LGG Uzanium. Isocopic in Water 

'Method Blank N412033-20 0104-020 SR 03/22/95 04/12/95 IE? St=on:i.am. Toial in Water 

W A X 2  
~. - 

. , 

LB'C ... incrol sample ~4x2033-16 0104-016 H 12/22/94 01/12/95 LGG Tritium in waier 

WAZR 0104-016 ?U 01/18/95 01/23/35 LGG Pluwmium. Isotopic in Water 

0104-016 S?. 01/13/95 01/23/95 LGG ~tr~ntL~m, Total in W ~ s r  

0104-016 TH 01/18/95 01/23/95 LGG Thorium. Isompic in Wazer 

0104-016 U 01/13/95 01/17/95 i i c G  Uranium. 1so:opic m Water 

Lab Contzol Sample N4L2033-21 0104-021 SR 03/22/95 04/12/95 IEP Strontium. Tocal in Wafer 

WAZR 

PEiqe i 

SWWRRY DATA SECI(IOX 

Page 4 



WORK SUMMARY, cont. 
. , ... , 

COUNTS OF TESTS BY SAMPLE TYPE 
TEST SAS no m m o ~  REFERW(IE ax= MORE RE = LCS m S P I ~  

WLM Ga- Emizters ASM 3649-85; EPA 901.1 1 

H Tritium in Water EPA 906.0; ASIU 2476-81 1 1 1 

PU Plutonium, Isotopic in Water ASM 3865-90 1 1 1 

SR Strontia?l. Total ir, Water HASL 30O/Sa-01.-02 1 2 2 

TH Thorium, Isotopic in Water 1 1 1. 

U Uraniul. Isotopic in Water ASM 3972-90 1 1 

lWl'AI-S 6 6 6 

i0RL sut+maY 
Page 2 

W Y  DATA SECKGN 

Page 5 



T M A / R I C H M O N D  
REWRTIMj GROUP 6104A 

M E T H O D  B L A N K  

SDG 6104A Client Rocketdme 
Contact Leah G. Guerrero Contract 444PJ294334044  

i Lab sample id N 4 1 2 0 3 3 - 1 7  Client sample id Method Slank 
Dept sample id 0 1 0 4 - 0 1 7  Material/Matrix WATER 

REmJLT 2 0 -  HDA RDL QUALI- 
-YTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST 

Strontium 9 0  1 0 0 9 8 - 9 7 - 2  U SR 
Thorium 2 3 0  1 4 2 6 9 - 6 3 - 7  

Thorium 2 3 2  

Uranium 2 3 3 / 2 3 4  

Uranium 2 3 5  1 4 1 1 7 - 9 6 - 1  

Uranium 2 3 8  7 4 4 0 - 6 1 - 1  

QC BLANK 2 2 6 6 6 - 2 2 6 7 1  

THGD BLANKS 
Page 1 

SUMMARY DATA SECTION 

Page 6 

Lab id TMAN 

?ro:ocol RGCKETDYNZ 

Version Ver 1 . 0  

Form D M - D S  .- ders;on 3 06 

Xepcr: dare 04/2i/9i 



T M A / R I C H M O N D  
REEQRTIXG GROUP 6104A 

M E T H O D  B L A N K  

SDG 6104A Client Rocketdvne 

Contact Leah G. Guerrero Contract R44P3.94034044 

Lab sample id N412033-20 Client sample id Method Blank 

Eept sample id 0104-020 Macerial/Matrix WATER 

RESULT 2a ERR 
FIERS TBST 

QC-BLANK #23549 

IXOD BLANKS 

Page 2 

SUMMARY DATA SBCIION 
Paqe 7 

Lab ld TMAN 
Protocol ROCKETDYNE 

VerSlOn Ver 2 . 0  

'om DVD-CS 

Verslon 3.06 

Report date 04/21/95 



TMA/RICHMOND 
RBFURTIIG GROW 6104A 

~ a b  Control Sample 

LAB CONTROL SAXPLE 

S W  6104A 

Conracr Leah G. Gueerem 

Lab sample id N412033-16 Client sample id lab Concrol Samole 

IXpr sample id 0104-016 Material/Wtrix 

RfSULT 20  ERE WA Ror, WAIL- WE0 20 ERR REC 30 IMSS PRMUCOl 

i?XALYl'E pci/L (CUUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L + (TOTAL) LIMITS 

Strontium 90 0.78 - 82 85-115 

Thorium 230 0.16 110 83-117 

Thorium 232 

Uranium 233/234 9; 96-114 

Uranium 235 97 85-115 

3rar.ium 238 93 86-113 

Pluronium 238 

Ilufonium 239/240 0.072 100 77-123 

QC LCS 22660-22665 

I" 'mcI SAMPLES 

Page :. 
SUEMRRY DATA SECI'ICN 

?age 6 



LAB CONTROL SAMPLE 

SDG 6104A Client Rockecihme 

C O ~ ~ ~ C L  Leah G. Guerreeo Contract R44PJ294034044 

Lab sample id N412033-21 Client sample id Lab C m t m l  Sanole 

Dept sample id 0104-021 UaCeriallNarrix W 2 . m  

r / QC-LCS 823550 1 

L nN1?(OL SAMPLES 

PaSe 1 

DATA SECTION 

Page 9 



T M A / R I C H M O N D  
REPOR- GROUP 6104A 

D A T A  S H E E T  

SDG 6 1 0 4 A  Cllent  Rockecdvne 
Contact Leah G .  Guerrexo Contracc R44PJZ94034044 

Lab sample i d  N 4 1 2 0 3 3 - 0 1  Client  sample i d  A4CFI-94-OO12A 

Dept sample i d  0 1 0 4 - 0 0 1  Locacion/MaC~ix SSfL AREA 4 WATER 
Received 1 2 / 0 9 / 9 4  Collected 1 1 / 2 2 / 9 4  

Chain of custody i d  

ATA SHEETS 

Page 1 

S W Y  DATA SECTION 
Page 1 0  

Lab id TM.W 

Prococol ROCKETDYNE 
VerSLOn Ver 1 0 

Form D b 3 - D S  

Vezsion 3 0 6  

Report da te  0 4 / 2 1 / 5 5  



T M A / R I C H M O N D  
RBWRTI?G GROUP 6104A 

D A T A  SHEET 

SDG 6104A Client Rocketdvne 
Contact Leah G. Guerrero Contract R44PJZ94034044 

Lab sample id N412033-02 Client sample id A4CM-94-0012B 
Dept sample id 0104-002 Location/Matrix SSFL AREA 4 WATER 

Received 12/09/94 Collected 11/22/94 

Chain of custody id 

RflSULT ZSBRR WDA RDL QUUI - 
ANAL= CAS NO pCi/L (COUET) pCi/L pCi/L FIERS TEST 

Strontium 90 
Thorium 230 

Thorium 232 
Uranium 233/234 

Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 2391240 

A SCAN ANALYTES 
.. . .~ ' dssium 40 
Chromiun 51 
Manganese 54 

Cobalt 58 
Iron 5 9  

Cobalt 6 0 
Zinc 65 
Niobium 94 

Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 

Cesium 137 
Cerium 144 

Europiurr. 152 
Europium 154 
Europium 155 

Radium 226 
rhorium 232 

U GAM 
U GAM 

U G AM 
U GAM 

U GAM 
U GAM 
U GAM 
U G AM 
U GAM 
U GAM 
U GAM 

ti GPM 
5 U G AM 

U GAIY 
U GAM 

U GAIM 
U GAM .- G M  

ti GLW 

,ATA SHEETS 
Paoe 2 

SUMMARY DATA SECTION 

Page x i  

3romccl ROCKETDYNE 
Versloc Ver i 0 

Form D K - D S  

Version 3 06 

Report date 01/21/95 

Lab id TMMI 



TMA/RICHMOND 
REPORPMO CiBOUP 6104A 

METHOD SUKMARY 
P m m ,  I s o m P I C  IN WaTER 

ALPm sPI:CTRosmEY 

RESULTS 
IAB RRW S(if- Plutonium Pluronilu. 

a x E W ~ L E I D  SAMPLE ID TEST FIX P M W  238 239/240 

Client Roeketd e 

Contract R44RiZ94034044 

Prrprration batch 2781-O24A 

A4G-l-94-0012B N412033-02 0104-002 U 

BLK (QC ID-22670) N412033-17 0104-017 U 

LCS (PC 10-22664) N412033-16 0104-016 ok 

-1 values and limits from method naS (pCi/L) 0.1 0 . 1  

METHOD PERFORMANCE 
W) RRW SUF- EW( HDR ALIQ PRgP DiLD- YIELD EFF COUNT FWHM DRIFT DAYS ANAL- 

UJBNT SA~~PLE ID SAMPLE ID TEST FIX pCi/L L FAC TION + t min keV KeV HE= PREP- YZED DETECTOR 

Preparation batch 2781-024A 2 e  prep error W .  024 

94iM-94-00125 N412033-02 0.500 510 - 53 01!10!?5 01/14 35-027 
3LX (W 10=226701 N412033-17 0.500 529 - 01/10/95 01/19 55-038 

iD=226641 N412033-16 0.500 529 - 01/10/95 O 1 / 1 f  35-036 

values and limits from method 0 . 1  0.500 20-105 1000 1 0 0  180 

iD m I E S  

Page 1 

SUMMARY DATA SECTION 

Page 12 

P R W W R E S  REFERENCE ASTM 3865-90 

EP-040 Environmental Warer Dissolmion. rev 1 

EP-940 Plutonium Purification, rev 0 

EP-008 Xeavy Blements Electroplating, rev 0 

I 

1 AVERAGES 2 2 SD 

I 
MDA 0 . 1  = 3 . 1  

FOR 3 SAMPLES 
i 

YIELD 67 : 59 i 
i 



METHOD SUMMARY 
TRORIOEl. ISOTOPIC I N  WATER 

ALPE& SPECTROSCUPY 

Client Rocketdvne 

Contract R44PJZ940 4044 

RESULTS 
LAB RAW SUE- - SAHPLE m SAWPLE ID TEST FIX PI;ANCRFT Thorim 228 Thorim 230 Thorium 232 

?repration batch 2781-024A 

WM-94-OOl2B N412033-02 0104-002 0 U 

%LK ICK: 1 ~ ~ i 2 6 6 8 1  ~412033-17 0104-017 u u 
rCS IK! ID1226621 N412033-16 0104-016 ok No data U 

?cdsal valves and limits from method EDLs lpCi/L) 0.5 0.5 0.5 

SETHOD PERFORMANCE 
;LAB RAW SUF- HAX MIA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIET DAYS ANAL- 

Z= SAMPLE In SAMPLE ID TEsT FIX pCi/L I. FAC TION % % min kev KeV HELD PREPARED YZED DETECTOR 

L4M-94-00128 N412033-02 0.1 0.500 52 01!12!9S 01/23 SS-019 

1IX IQC 10-22668) N412033-I7 0.06 0.500 01/12/95 01/19 55-031 

hi412033-16 0.05 0.500 01/12/95 01/18 55-031 

d u e s  and limits from method 0.5 0.500 20-110 500 100 180 

r .:OD SWARIES 

Page 2 

S-Y DATA SECTION 

page 13 

PROCEDURES EP-040 Environmental Wafer Dissolution, rev 1 

EP-900 Thorium Purifica~ion, rw 0 

EP-008 lieavy Plements Eleccroplaring, rev 0 

AVERAGES * 2 SD MDA : 0.05 j 0.07 

FOR 3 SAMPLES YIELD 5 7 ; 75 



T e s t  Q,-- Matrix WATER 
SCG 6104A 

L C ~  Leah G G u e r r e m  

TMA/RICBMOND 
RgPOBTIlXi w 6104a 

METHOD SUMMARY 
mmumn, 1somprc IN WAmR 

Ar'm SPErnOsrnPY 

I C l i e n f  Rockecdvne 

C o n t r a c t  R44P5294034044 

RESULTS 
LAB R A ~  m- 1. ularuum 2 :  ur-um 3: uranrvol -T RATIOS it1 

~ ? . ~ ? ~ S A H P I ~ E I D  SAElPLE ID TEST FIX PLANLaET 233/234 235 238 1 r 3  2 0  2-3 2 0  

Reparation batch 2781-024A 

A4W-94-00128 N412033-02 0104-002 U 

ELF. (OC ID-22669) N412033-17 . 0104-017 U 

ICS (PC 10-226631 N412033-16 0104-016 ok 

BOrmnal values a n d  llmts fram method RDLs l p l l / L l  0 .5  0 .5  0.5 100 4 

Averages  

METHOD PERFORMANCE 
LAB RAW SUF- MRX MDA ALIQ PREP DIUJ- YIELD EfF COONT FWHH DRIFT DAYS ANAL- 

a m  SAMPLE ID SAMPLE ID TEST FIX X i / &  L FAC TION + min keV KeV HEW PREPARED YZED DETECPOR 

N412033-02 53  01/11/95 01/14 SS-042 

N412033-17 01/11/95 01/15 SS-303 

v a l u e s  s n d  l i m i t s  f rom method 0.5 0.200 30-105 300 100 180 

PROeEDVRES REfERENCT iiSiFC 3972-90 

EP-040 E n v i r o m e n f a l  m t e r  Dissolution, rev 1 

EP-910 Uranium P u r i f i c s r i o n ,  rev 0 

EP-008 Xeayl Elements  E i e c r r o p l a t i n g ,  r e v  0 

AYERLGES * 2 SD MDA f 0 . 7  0 . 4  

FUR 3 SAMPLES YIELD i 9 70 

iD SlXHZiIES 

Page 3 

DATA SECT103 

Page 14 



Test SR Hacrrx 
SDO 6104A 

Act Leah G Guerrero 

TMA/RICBMOND 
RE- GRWP 61WA 

METHOD $3-RY 
SZBom. TOlRt IN EATER 

BLTA mWTm 

RESULTS 
IRB RW SUP- 

a m  SAMPLE m SAMPLE ID - FIX PIAN- stranti- 90 

Prmaratzon batch 2781-024A 

MCM-34-00128 N412033-02 A1 0104-002 

ZLK IQC 10-22667) &12033-17 0104-017 

3LK IQC ID-23549) N412033-20 0104-020 

XS (C!C 101226611 N412033-16 0104-016 

XS IQC ID-23550) N412033-21 0104-021 

Bwainnlvalues and limits frola rnethod Rorm lpCi/Ll 0.5 

n 

METHOD PERFORMANCE 
LAB RAW SUP- m A  ALIQ PREP DILU- YIELD EFF COUNT FWBl DRIFT DAYS ANAI- 

I.m SAMPLE ID SAMPLE ID TEST FIX pCilL L PAC TTON i i min kev KeV WELD PREPARED Y Z W  3ETEiTOR 

?reparation batch 2781-O24A 2a prep error 10.0 5 Referenc tebook 2781 W. 024 

N412033-02 A1 0.3 0.460 89 206 120 03/22/35 03/22 LfS-001 

N412033-17 0.09 1.00 74 749 01/11/93 01/14 -32-501 

N412033-20 1.00 270 03/22/?5 03i22 L3:-,115 

N412033-16 1.00 - 170 01/13/95 01/13 LSG-014 

rCS KX ID-23550) N412033-21 1.00 - 174 03/22/95 03/22 EG-302 

i o m i ~ l  values and llmits from method 0.5 1.00 200 180 

PR- REFERWCE XRSL 3OO/SR-02, -02 

EP-040 Enviromencai Water Dissolu~ior, rev 1 

EP-500 Strontium-89.90 - hirific%iior., rev 0 
EP-519 Strontium-89.90 Planchez Demfncing and Y:::ius 

Purification, rev 0 

3 SWMARIES 

Page 4 

-Y DATA SECTION 

Pagd 15 

AWEAGES 5 2 SD NQA n.2 
FOR 5 SAMPLES YIELD 94 = LZ 



TMA/RICIIMOND 
REPORTINO GROUP 6104A 

METHOD SUMMARY 
GAEak Q4ITrm.s 

Gx%& s a w  

Client Rocketdvne 

Concracz R44PJZ94034044 

RESULTS 
LRB RIU( SUF- 

a m  SAHPLE ID w m  m rssr ~ x x  PLANCHET cobalt 60 ceslum 137 

Reparatmn batch 2781-024h 

A4CX-94-00123 N412033-02 0104-002 U V 

Ncxdml values aad limits from method noLs (pCi/Ll 5 

METHOD PERFORMANCE 
I& W SUF- HDA hLIQ PREP D I L -  YIELa EFF CODNT FWWl DRIm DAYS ANAL- 

CLIENTSAMPLEID SAKPI,£ I D  TEST PIX p C i h  L FAC TION I. % min keV KeV HELD =PARED YZED DETECI'OR 

Reparatxon batch 2781-024h 20 prep e m =  pg. 024 

MM-94-00123 N412033-02 2504 53 0111119j 01/14 ~ . 0 2 . 0 0  

Nablnal values and llrmts from method 5 1.00 400 180 

! / Lab id 7-?'i I 
i ?rococo: x x x z n n : ~  I 
1 

I 
7 e r S i O n  j e r  1 0 I 

zA..m T.?. ::.s ; 
i 

. -- 
':tr*iDT. I :C 

1 7eq3r= dace 5;,::!95 1 
L 

PROCEDUES REFfWUCZ ASM 3649-85. EPA 901 1 

EP-100 Ge(L11 Preparsclon for Znv~ramencal Samples. 

I rev 0 

AVERAGES t 2 SD XDA 5 I 

FOR 1 SAMPLES V.8LD 2 

I 
i 



TMA/RICHIi.iOND 
RLWRTZNG fJMItP 6lOa 

METHOD SUMMARY 
TRXTIW IN UAm 

LIQmD S C W I ~ T I O N  

R E S U L T S  
LAB mu SUP- 

CLIm sRHPI.6 ID WLE m TEST FIX PLANC~FT Tritium 

Reparation batch 2781-024A 

A4CFI-94-0012A N412033-01 

ELK IW ID-226711 N412033-17 

US IQC ID-226651 N412033-16 

Hoa;,nal~lues and limits fmuo method mu (pCilL1 500 

METHOD PERFORMANCE 
LAB RAW SUP- I(aA ALIQ PREP DILU- YIElrD EPF CODNT RIBH DRIFT DAYS ANAL- 

CLIFNP SAHPLE ID W L E  ID TEST F M  pCi/L L FAC TION + + lnin keV KeV K€LD PREPRRED Y Z m  DETECIVR 

Prewation batch 2781-024A 20 prep error 1 

A4m-94-0012A N412033-01 30 12/22/94 12/22 LSC-004 

SIX IQC 10-22671) N412033-17 12/29/94 12/2? ZSC-004 

LCS IQC 10-22665) N412033-16 12/22/94 12/22 LSC-004 

values and limits fmm method 500 0.0100 50 180 

iD %M+ARIES 

Page 6 

SIHME2.Y DATA SECTION 

Page :7 

PRC€EDURES REFERENCE EPA 906.0; ASTM 2476-81 

EP-210 Tritium in Wazer by Discillation, rev 0 
I 

I 
AVERAOES t 2 SD NDA 300 r 0 

FOR 3 sRHPLES YIELD r j 



LGG 

TMA Corporation 
Beta Counting Data 

AUTOB V 2.06 

"ounter LB6 1 
Length of count 206. 9 Min. 
Gross counts = 113. 

6104- 2A1 Sr 
MCM-94-0012B 

Reviewed L2w Date %/+ 
I ' 

Zero time 326.334 94 
Separation time 81.877 9 5  

-0.038 CPM ON DAY 89.843 95 

SR90 AT SEP TIME = OBSERVED CPM(SR90 + Y90) ((A/B) + C) 
WHERE A = EXPC-SR*T) - EXP(-Y+T> 

B = SR EFF/Y Er? 
C = EXP(SR+T) 

FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES 
ASSUMES NO SR89 AND Y90 IS ZERO AT SEP TIME. 

SR90 AT 81.877 95 = -0.017 (Y/Sr eff ratio = 1. 411L 

Elapsed time (days) = 
Lambda - - 
exp(-lambda X t) (I)= 
Chemical yield i2)= 
PPT correction (3)= 
liquot ( 4 ) =  

Product (lX2X3X4) = 

120. 543 
6. 863E-05 Reciprocal days 
9.91SE-01 
0. 8927 
1. 0135 (recovery = 16.39 mgs) 

0.4600 1 

4. 1274YYE-01 
1 sigma 

dpm/l dpm error percent sigma - 1.0492E-0 1 -2.3564E-0 1 224. 59 % 

pCi /1 1 sigma 2 sigma 
-4.7262E-02 1. 0615E-01 2.0805E-01 

LTV 1.7514E-01 ..;-1 
. , 

MD A 3. 1927E-01 -\ .k '\, 
..t 

DPM CIF ALIQUOT -4.826E-02 '- 

Saved answer = -4. 826E-02 -224.39% (DPM o f  aliquot) (107561 



C o u n t i n g  D a t a  S u m n a r y  
6104- 20 S r 

C o u n t i n g  D a t a  
GMT D e t  Min. C o u n t s  CPM E r r o r  BKG 

5 S F  C F  ------- -------- ------ ------ -------- ------ ------- ------ -- 
' I .  83.096 LBG 1 174. I? 89 -0.03 222. 2% 0. 5460 0. 980C C 

2. 84. 714 LBG 15 105. 16 75 0.06 137.8% 0.6310 1.033C C 
3. 85. 777 LBG 15 270. 16 15C -0. 09 77. 6% 0. 6410 1. 0330 0 

D e t e c t o r  - - - - --- - 
LBG . 1 
LEG 15 
LBG 15 
LEG 1 
LEO 19 
LBG 15 

C o n t t n u i n g  D a t e  
C a l i b r :  f GMTf -- ------- 
Ef SF 78. 754 
EF SF 84. 649 
EF SF 84.699 
BK SK 78. 033 
BK BK 84. 310 
BK BK 85. 053 

------------- 
G r o s s  T i m e  

C n t s  ( m i n i  ---- ----- 
49410 17. 2 
36649 15.5 
36649 15. 5 

1301 2468. 7 
362 560.3 

1547 225'7. b 

V a l u e  ----- 
0.935 
1. 030 
1. 030 
0. 527 
0.646 
0. 673 

C o n t r o l  
L i m i t s  ----------- - 

0. 950 - 1.050 
1.003 - 1.050 
1.W3 - 1.050 
0.300 - 0. 800 
0.300 - 0.800 
0.300 - 0. 800 

New NO;-m 
Avg d e v  - - -- - - - - - 

0.980 - 0 .3 
1. 033 -0. 3 
1. 032 -0. 3 
0. 546 -0. 4 
0. 631 0. 4 
0.641 0 .8  

C o u n t i n g  L o g t s )  
P r e v i o u s  3 c o u n t s  T i m e  ----- 

8 2 .  793 23-WAR-95 ? 1: 01 
22. 290 2lilAi;-95 13: 2: 
82.870 21-WAR-95 13:21 

LEG 1 
L3G 1 
LBG 1 

LBG 15 
LEG 15 

1 5  

ST 3949 i \ 2$2. 8 min 
B  K \ 6 3 .  3 m i n  
C= ' 1 5 . 5  n i n  



TMA Corporation 
Beta Countina Data 

Counter LEG 2 
Length of count 174. 2 Min 
Gross counts = 3809. 

6104- 21 Sr 
GC-LCS 423550 

~eviewed* Date / d  
I 

Zero time 81. 877 95 
Separation time 81.877 9 5  

21. 165 CPM ON DAY 83. 096 9 5  

SR90 AT SE? TIME = OBSERVED CPM(SR90 + Y90) / ((A/B) + C )  
WHERE A = EXP(-SR*T) - EXPt-Y*T1 

B = SR EFF/Y EFF 
C = EXP(SR*T) 

FORMULA DERIVATION IN SR K-FACTOR FILE. 2/28/61 D JONES 
ASSUMES NO SR89 AND Y90 IS ZERO AT SEP TIME. 

Elapsed time (days) = 
Lambda - - 
exp(-lambda X t! ( I ) =  
Chemical yield (2)= 
P T  correction (3)= 
, I  1 quo* (J!= 

Product (1X2X3X4) = 

15.32% (YiSr eff ratio = 1.407) 

0. 000 
6.863E-05 Reciprocal days 
1. 000E+00 
0.8464 
1. 0169 (recovery = 13. 54 mg s ! 
1.000 smp 1 

8. 607035E-01 
1 sigma 

dpm/smp 1 dpm error percent sigma 
4. 5500E+O1 7. 7477E-01 1.70 i: 

pCi /smpl 1 sigma 2 sigma 
2.0496€+0 1 3. 4900E-0i 6. 8403E-0 1 

- - - -  

LTV 2. 1071E+O1 j:> 

MDA 2. 8266E-01 -... 
\ \<-. 

DPM CF ALIQUOT 4. 550E+01 \ _ _ I  



,' C o u n t i n g  D a t a  
GMT D e t  n i n .  C o u n t s  CPM E r r o r  BKS SF CF 

Z ... ------- -------- ------ ------ ------- ----- ------- ----- -- 
1. 83. 096 LBG 2 174. 21 3809 21. 17 1 . 7  0.6140 0. 9960 0 
2. 88.082 LBG 1 44. 23 1469 31. 91 2.7% 0. 5820 0. 9760 0 
3. 89.899 LBG 15 74. 96 2533 34.19 2.0% 0.6610 1.0320 0 

Q u a l i t y  C o n t r o l  Summary ................................................................... 
C o n t i n u i n g  D a t e  G r o s s  T ime C o n t r a ?  New Norm 

D e t e c t o ~  C a l i b r :  (GHT) C n t s  ( m i n )  V a l u e  L i m i t s  Avg d e v  -------- -------- ------- ---- ----- ----- ------------ ----- ---- 
LBG 2 EF SF 75. 794 45791 17. 3 1. 000 0. 950 - 2.050 0. 9% 0.3  
LBG 1 EF  SF 87. 947 46094 17. 3 0. 971 0.950 - 1.010 0.978 -0. 9 
LBG 15 EF SF 89. 718 25839 10.9 1. 025 1.003 - 1. 050 1. 032 -0.8 
LBG 2 BK BK 78. 038 1476 2468. 8 0. 598 0. 300 - 0.800 0. 614 -0. 3 
LBG 1 BK BK 85. 053 1438 2297.6 0. 626 0. 300 - 0.800 0. 582 0.8 
LBG 15 BK BK 88.813 300 406. 1 0.739 0.300 - 0.800 0.661 1.8 ...................................................................... 
C o u n t i n g  L o g ( ~ )  
P r e v i o u s  3 c o u n t s  T ime  ----- 

8: 46 
9: 08 

13: 21 

11: 46 
14: 43 
15: 00 

7: 20 
9: 13 

10: 08 

D e t e c t o r  

LBG 2 
LBG 2 
LBG 2 

L9G L 
LBG 1 
LBG 1 

LBG 15 
LBG 15 
LiiG 15 

ID L t n g t h  --------------- ---------- - 
SF  \ 1 5 . 5 m i n  
S r  6103 18 \ 54. 5 m i n  
Sr (D1R )3949 1 A  129. 8 m i n  

\ 4 3 . 2 m i n  
\ 17. 3 m i n  
\ 151. 6 m i n  

(50 )91?5 4 \ 105.6 m i n  
S F  \ 10. 9 m i n  
Sr 5601 1Al \ 203.3 m i n  

Cpm 
.- - - - - - 

0.00 
0. 00 
0 .21 

0. 00 
0 00 
0.00 

3. 31 
0. 00 
3. 85 
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